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If sky surveys are the lifeblood 
of astronomy, we are set to re- 
ceive a major transfusion. The 
National Radio Astronomy Ob- 
servatory (NRAO) is about to 
embark on a major undertaking 
‘utilizing the Very Large Array 
(VLA) radio telescope in New 
Mexico. Observatory officials 
say thousands of hours of ob- 
serving time will be invested in 
an effort to catalog some two mil- 
lion radio-emitting astronomical 
objects. 

The data from this survey is 
expected to provide a valuable 
new resource for astronomers, 
physicists, and students world- 
wide. According to Paul A. Van- 
den Bout, NRAO Director, the 
survey will be made in the 21cm 
wavelength band (1.4 GHz), and 
will cover approximately 5/6 of 
the sky. “With the increasing im- 
portance of multiwavelength as- 
tronomy and large astronomical 
databases, the NRAO has decid- 
ed that it is time for an all-sky 
VLA survey,” says Vanden Bout. 

“Surveys are the lifeblood of 
astronomy,” says noted astro-in- 
vestigator Robert Becker of the 
University of California at Davis 
and Lawrence Livermore Na- 
tional Laboratory. “Astronomers 
cannot carry out experiments in 
the laboratory—they must rely 
on nature to provide them with 
a variety of ongoing experiments. 
Surveys are, in effect, a catalog 
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Eye on the sky: The VLA radio telescope in New Mexico is sensitive enough to pinpoint 


distant galaxies at radio wavelengths. (Photo courtesy NRAO/Assoc. Univ. Inc.) 


of experiments available for as- 
tronomers to study.” 

The VLA, which opened in 
1980, is one of the world’s pre- 
mier radio telescopes, using 27 
dish antennas, each 25 meters in 
diameter, arranged in a “Y” con- 
figuration on the plains of St. Au- 
gustin in west-central New Mex- 
ico. The precise configuration is 


New Repeater and 
Packet Rules Proposed 


The FCC has taken a long-await- 
ed step towards establishing new 
policy for ham stations involved 
in automatic message forwarding. 
The commission has adopted its 
Notice of Proposed Rulemaking— 
a measure which foreshadows new 
regulations which will hold re- 
peater control operators harmless 
for any prohibited communica- 
tions instantly retransmitted through 
the repeater. 


Under the new rules, only the 
originators of instantly-retrans- 
mitted communications are to 
be held accountable for content 
violations flowing through a 
repeater. But when it comes to 
packet, the FCC wants to hold 
both the originating and first 
forwarding station licensees re- 
sponsible for prohibited commu- 
nications. The idea is that a pack- 
et message could be reviewed, but 


repeater traffic is instantaneous. 
Under the rules currently in ef- 
fect, each amateur station is fully 
responsible for assuring that the 
contents of every transmission 
from his or her station complies 
with the rules. Generally speak- 
ing, this was never a problem for 
hams until the advent of high-vol- 
ume, high-speed digital message 
forwarding systems. TNX WSYI 
Report, Vol. 15, April 15.1993. 


changed every four months by 
transporting the antennas along 
railroad tracks and placing them 
on concrete pads distributed along 
the arms of the “Y.” 

The usefulness of such sky sur- 
veys is demonstrated by the Palo- 
mar Sky Survey, a photographic 
mapping project (optical wave- 
lengths) conducted in the 1950s. 


The results from the Palomar Sur- 
vey have been used in thousands 
of astronomical research projects. 
The results from the VLA sur- 
veys will be made available as 
soon as the information 1s col- 
lected. For more information, 
contact: The National Radio 
Astronomy Observatory, P.O. 
Box O, Socorro NM 87081-0387. 


Consolidating 
VE Programs 


Novices may soon be folded in- 
to the same licensing examination 
process as everyone else, under 
an FCC proposal now under con- 
sideration. Currently, there are two 
different examination programs in 
the Amateur Service, For years, 
Novices have been informally test- 
ed by two volunteers. The Tech- 
nician through Amateur Extra Class 
candidates have been tested under 
the VEC system—using teams of 


three accredited Volunteer Exam- 
iners. The three are managed by 
a Volunteer Examiner Coordina- 
tor who acts as a liaison between 
the VEs and the FCC. 
Apparently, the Commission 
likes the way that the VEC pro- 
gram is going, because the rate of 
errors has plummeted and the sys- 
tem is saving taxpayers an esti- 
mated $1 million each year. The 
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DXing On 75m 

The BMT Brighton Line subway went by 
the back of my folks’ house in Brooklyn, with 
the Avenue M station down at the corner of 
our block. The trains were ona hill, with trees 
all along the fence. This turned out to be a great 
place to string a half-wave folded dipole for 
75m. The only problem was that my signal 
would drop abit when a train went by. 

My rig started with a Millen Vari-Arm VFO 
and ended with a pair of 203Zs running a nice 
cool AM kilowatt. I hung around 3800, the 
low end of the band, looking for DX. One of 
my fellow DXers-was Sam Harris W8UKS, 
out near Cleveland. Sam was running a Collins 
32V barefoot .. . maybe a hundred watts or so 
... but he had one whale of a signal. It was 
his three-element vertical beam that did it. I’d 
hear him talking with a ZS6 in South Africa 
and try to break in. The ZS would mention that 
there was a faint heterodyne on Sam’s signal, 
and I'd be let into the conversation. 

In 1951 I landed a job as a TV director with 
WXEL in Cleveland, so I took along my 
“portable kilowatt” ...aBC-459 VFO anda 
pair of 813s ...soI could keep in touch. One 
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by Wayne Green W2NSD/1 


was impressive. He’d started to build a house 
and got as far-as the basement, which gave him 
and his family enough room to live temporar- 
ily:. Then came his:120-foot tower. He hung 
two wires out 45 degrees from the top to make 
a three-element beam. When he wanted to 
change the beam’s direction he’d rum out and 
move the two wires. 

Sam had a beard, which was most unusual 
in those days, and a wonderfully dry sense of 
humor. Sam had a slight problem. A psycho- 
logical problem. He had to have the biggest 
signal in the world on any band he was on. 

After about eight months as a TV director 
I decided that was a lousy job and moved back 
to Brooklyn. I remember it was during the 
Sweepstakes contest because I operated from 
Cleveland as W2NSD/8 in the first weekend 
of the contest. A couple days later, as I was 
moving back to New York, my new call ar- 
rived, so on the second weekend I operated as 
W8NSD/2 from Brooklyn. 

In 1955, when I took over as editor of CQ 
I immediately signed up Sam as my VHF ed- 
itor. Sam got a job with Microwave Associ- 
ates, near Boston, so he moved to nearby Med- 
way. He had a house way out in the woods, 


gave him the room he needed for some really 
big antennas. It wasn’t long before he had 
rigged up a barrage of yagi antennas on booms. 
He used an old Model A truck on rails, pow- 
ered by an electric motor, to rotate the mon- 
ster, and soon W1FZJ was pioneering 2m moon- 
bounce. Sam somehow managed to also get 
WI1BU as a call. 

In 1962, shortly after starting 73, 1 moved 
to New Hampshire, where I’d have more room 
for antennas. In short order I had a couple of 
towers up and some muscle on 2m and 20m. 
My 96-element beam was no match for Sam 
on 2m. And he was running 10 elements on 
20m, so he was crushing me on that band, too. 
I had to do something about that. The some- 
thing turned out to be a nice little cottage with 
four acres way up on the highest mountain in 
Southern New Hampshire, Mt. Monadnock. I 
soon had four towers set up. One had a 400- 
element beam for 432 MHz. Another had a 
200-element beam for 220. A third had a 32- 
element collinear for 6m. The monster was a 
336-element beam on 2m, with the top 48 el- 
ements rotatable. This beam, plus my kilowatt 
amplifier, modulated by about 2,000 watts of 
audio, reached down the coast at least 600 
miles. I could talk with “Twoers” down in 
West Virginia. I had a good friend down in 
Hampton, Virginia, who said my signal never 
went below S7, even when the band was stinko. 
I sat there and worked 2m stations by the hun- 
dreds, working my way down the band. 

Sam gave up and moved to Puerto Rico to 
work on the thousand-foot dish at the Areci- 
bo observatory. He soon had it tuned up on 
1296 MHz and was knocking ’em dead via 
moonbounce. He had the biggest signal in the 
world on 1.3 GHz. I remember visiting Sam 
and talking with HB9ORF, who I'd visited just 
outside of Zurich, via the moon. 


an inch of sugar in the bottom (diabetes!) and 
his smoking, Sam died. His wife, Helen W1HOY, 
carried on with his world’s loudest signal on 
6m, but without Sam, she died not long after 
he did. They were good friends and I enjoyed 
visiting and talking with them. 

Sam invented the parametric amplifier, a 
little gadget which gave our radar systems 
a big edge over other countries. He called 
me one day and said he’d done it on 6m. I 
published his article on the invention, but 
at first people thought it must be an April Fool’s 
joke. It couldn’t work. But it did and made 
Microwave Associates (later M/A Com) mil- 
lions. 

Getting back to 75m DXing, one of our ways 
of getting more contacts was to go down to 
20m, make contact with someone in a rare 
country, and then get him to come down to 
75m and talk with us. When conditions were 
good we could talk anywhere in the world; it 
was just a question of getting the DX to go 
down to 75. Heck, when I was visiting Ray 
Naughton VK3ATC in Birchip, Australia, we 
contacted W2NSD/1 on 20m and my home 
station was coming through S9+. So we de- 
cided to try 75m, just to see. S9! What a kick 
that was. Ray had been working the US on 2m 
moonbounce with his humongous cubical quad 
antenna system, so] had to pay him a visit and 
take some pictures. 

What happened to my dream station up 
on the mountain? The ARRL put it out of 
business for me... but that’s another story. 
I’m sure you don’t want to hear about the 
rotten things the League has done. Let’s stay 
with happy things... the fun of amateur 
radio. It’s been a lifetime of fun for me... and 
an opportunity to make some wonderful friends 
... all over the world. 

DXing on 75m is great fun, and not easy. 


of my first moves was to visit Sam. His place 
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Inductance 


by Larry Luchi W7KZE 


[Editor’s Note: This technical discussion of 
inductance is a bit more advanced than what 
we usually publish in Radio Fun, and it may 
leave some of you in the dark. If so, read it 
through a few times—slowly—and things should 
begin to sink in. If you want to get the most 
out of amateur radio, you’ve got to really un- 
derstand this stuff—not just memorize a bunch 
of answers for a test. We’ve asked Mr. Luchi 
to prepare a Series of articles focusing on var- 
ious electronic components and their proper- 
ties. We'll publish them from time to time, and 
if you stick with them, you'll be well on your 
way to a solid foundation in electronics.— 
David NIGPH] 

This article discusses the inductance of coils 
and chokes and their basic theory in terms of 
mutual inductance. Power transformers and 
their various ratios and losses are outlined. 
The idea of inductive reactance and its calcu- 
lations are developed, along with the phase re- 
lations of inductive circuits. 

In my last article I discussed capacitance, 
where the electrostatic effect produced by AC 
current leads voltage in a capacitive circuit. 
An equally important aspect of the operation 
of a coil is its property to oppose any change 
in the AC current through it. This property is 
called inductance. 

When a varying AC current of electrons 
starts to flow along any conductor, a magnet- 
ic field starts to expand from the center of the 
wire. These lines of force move outward, 
through the conducting material itself, and 
then continue into the air. As the lines of force 
collapse through the conductor, they induce 
an electromotive force (voltage) in the con- 
ductor itself. This induced voltage is always 
in a direction opposite to the direction of the 
varying AC current flow from the source. Be- 
cause of its opposing direction it is called a 
counter voltage (cvoltage), or back voltage. 
Figure 1 shows a simple example of the lines 
of force in a conductor. 

The effect of this backward force built up 
in the conductor is to oppose the immediate 
establishment of maximum varying AC cur- 
rent. This is a temporary condition, depend- 
ing on the position of the sine wave in its 360- 
degree rotation. When the current eventually 
reaches a steady value in the conductor, the 
lines of force.will no longer be in the process 
of expanding or moving and a counter volt- 
age will no longer be produced. An example 
of this would occur if a DC voltage was ap- 
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Figure 4. Inductors with their schematic symbols. Left, top: 


plied to a conductor. At the instant when cur- 
rent begins to flow, lines of force are expand- 
ing at the greatest rate and the greatest value 
of counter voltage will be developed. At the 
starting instant, the counter voltage value al- 
most equals the applied, or source, voltage 
(Figure 2). This counter voltage value is said 
to be stored in the magnetic field. 

The current value is small at the start of cur- 
rent flow. As the lines of force move outward, 
however, the number of lines of force cutting 
the conductor per second becomes progres- 
sively fewer and the counter voltage becomes 
progressively less. After a period of time, the 
lines of force expand to their greatest extent, 
all counter voltage ceases to be generated, and 
the only voltage in the circuit is that of the 
source. Maximum current can now flow in the 
wire or circuit, since the inductance voltage is 
no longer reacting against the source voltage. 
Figure 3 shows the expanding magnetic field. 


Self-Inductance 


When the switch in an AC current circuit is 
suddenly opened, the switch breaks the circuit 
at that instant and the current due to the ap- 
plied voltage will cease abruptly. With no cur- 
rent to support it, the magnetic field surrounding 
the wire will collapse back into the conductor 
at a tremendously high rate, inducing a high- 
amplitude voltage in the conductor. Original- 
ly, when the field was built outward, a counter 
voltage was generated. Now, with the field 
collapsing inward, a voltage in the opposite 
direction is being induced. This is termed a 
counter-counter voltage, but is usually known 
as a self-induced voltage. 

From this comes the definition: Inductance 
is the property of any circuit to oppose any 
change in current, and in which energy is stored 
in the form of an electromagnetic field. 

The unit of measurement of inductance is 
the henry, defined as the amount of inductance 
required to produce an average counter volt- 
age of one volt when an average current change 
of one ampere per second is under way in the 
circuit. Inductance is represented by the sym- 
bol L in electrical problems, and the henry is 
shown by H. 


Typical Coil Inductance Values 


Air-core coils for RF applications have 
L values in millihenrys (mH) and micro- 
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Figure 2. The AC counter voltage is said to be stored in the magnetic field. 
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Figure 1. Lines of force in a conductor. 
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Figure 3. Expanding magnetic field. 


Mutual Inductance 


When the AC current in an inductor changes, 
the varying magnetic flux or lines of force can 
cut across any other inductor nearby, produc- 
ing induced voltage in both inductors. In Fig- 
ure 5, the coil L, is connected to the source 
that produces a varying AC current in the turns. — 
The windings in the secondary are open and 
not connected to L,, but the turns are linked 
by the magnetic field. A varying currentin L,, — 
accordingly, induces voltage across L, and : 
across the secondary. If all the flux of the cur- — 
rent in L, links all the turns of the secondary, — 
each turn in the secondary coil will have the — 
same amount of induced voltage as each turn ~ j 


in L,. Additionally, the induced voltage in the 
secondary coil can produce current in a load — 
resistance connected across the open terminal. 


Inductances in Series 


Electronic circuits often have two or more 
inductances in them. Whether the magnetic 
fields of the two coils interlink decides the ef- 
fective amount of inductance presented to the 


Figure 5. Coil L, is connected to the source that produces | Circuit by the coils. The derivation of total in- 
a varying AC current in the turns. Induced voltage is _ | 4uctance is too complicated to show here, so 
present across the secondary. 


fixed air-core; right, top: adjustable ferrite slug coil; left, 
bottom: iron-core audio choke; right, bottom: tapped air-core. 
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letters 


Write to: Radio Fun, 70 Route 202-N, 
Peterborough, NH 03458 


Robert Weimer W5DPO, Albuquerque 
NM The March issue of Radio Fun was the 
most valuable! “Handy-Dandy Coax Adapter’: 
I use PL-239 and BNC connex. No more 
hunting for adapters. “What Else Can You 
Hear on Your 2 Meter Rig?’’: Good to know. 


John Swain KE2XX, Canaseraga NY 
Thank you for the great articles in Radio Fun. 
I like the format of your magazine. 

In future issues would you please list sources 
for parts in your construction articles? I plan 
to build the trap dipole; however, no one 
seems to stock transmitting capacitors. There 
was a manufacturer on Long Island willing 
to sell me some but he wanted $47 each un- 
less I wanted 500. Hamfests do not general- 
ly have them. [Ed. Note: He has since ob- 
tained capacitors from another ham. ] 

Other hard-to-find parts are large air vari- 
able capacitors and large roller inductors. 
There are other parts that may be difficult to 
find as well. If sources were listed it would 
be less frustrating. 


John—If we didn't list part sources it was 
a mistake. We try to make sure every con- 
struction project gives parts sources. Sor- 
ry!—David NIGPH 


Don Stepka, Rochester NY Thanks for 
the May “QLF”! If only those who need it 
so badly would hear you! 

I’m a recent codeless Tech, disgusted with 
the state of amateur radio (particularly in the 
US). Not that I didn’t know what I was get- 
ting into—I’ve listened sporadically all my 
life—but it’s almost impossible to have con- 
versations with my friends without at least 
several lids joining in (and we’re very cre- 
ative at finding unusual frequencies and modes 
to discourage such uninvited guests). I’ve 
found no reasonably courteous (nor effec- 
tive) way to ask others to “butt out,” so I have 
taken to responding “‘negative copy” and sign- 
ing clear, postponing my own conversation 
for a later time. I’m seriously considering en- 
cryption, or at least coding digital audio in 
some obscure but accepted format (to pre- 
serve at least the pretense of legality). 

The unfortunate truth is that many, many 
hams are uninteresting (and uninterested) 
nerds and dweebs with poor social and com- 
munications skills, who are as painful to deal 
with in person as they are on the air. A quick 
trip to any hamfest will convince reasonably 
well-adjusted people of this. Duplex chan- 
nels, desirable as they are (5 MHz splits at 
high band VHF or UHF work well with com- 
mercial repeaters or old-time mobile tele- 
phone filterplexers; so does multiband oper- 
ation), will not change this, nor will video 
contacts, nor will faxed and downloaded re- 
sumés. 

While we can’t hope to mend the social- 
ization of all hams, I would like to think we 
can abolish unacceptable operating practices 
(you didn’t mention intentional interference, 
which J hear nearly every time I monitor do- 
mestic HF). I advocate dropping the code re- 
quirements completely (requires modifica- 
tion of international treaties, I believe) and 
adding testing for operating practices. 


MFJ’s world famous 


Ham Radio 
Accessories 


Why do more hams throughout the world 
use MFJ accessories than any other brand? 
Because they are value packed and carry 
MFJ’s one year unconditional guarantee! 


MFJ Speaker Mics 


Compact or miniature models for all popular HTs 


Compact Speaker Mics, $24.95 each: MFJ-284 or MFJ-286 

Once you try an MFJ Speaker Mic you’ll never want to $2495 
be without it. You'll be able to carry your handheld on your 
belt and never have to remove it to monitor calls or talk. 

You’ll never have to turn up your audio annoyingly 
loud to monitor calls because it’s handy lapel/pocket clip 
lets you keep it close to your ear for easy listening. 

And you'll never have to clumsily remove your 
handheld from your beit holder to talk because you can 
conveniently take the speaker mic in one hand, press the 
push to talk button and talk. Measure 114’ x 2” x 3” 

They come with a lightweight retractable cord that 
eliminates the dangling cord problem. They feature 
excellent audio on both transmit and receive. MFJ-284 
for Icom or Yaesu; MFJ-286 for Kenwood. 

Miniature Speaker Mics, $24.95 each: 

New miniature speaker mics pack all the features of 
the compact models into a tiny 2’ x 1%4”’ x %4” 
package. The lapel! pocket clip swivels for even more 
convenient positioning. Also features transmit LED. 
Choose from regular or “‘L’’ shaped connector. Order 


MFJ-283, 285, MFJ- 
285L, MFJ-287 or MFJ-287L 


$ 2495 


MFJ-285 or MFJ-285L for Icom or Yaesu, MFJ-287 or 
MFJ-287L for Kenwood. MFJ-283 for dual plug Alinco. 


12/24 Hour LCD Clocks 


Deluxe 300 W Tuner 


$4995 rJ-1038 $995 mrJ-107B 

Huge 5/8 inch bold LCD digits let you 
see the time from anywhere in your 
shack. Choose from the dual clock that 
has separate UTC/local time display or the 
single 24 hour ham clock. 

Mounted in a brushed aluminum frame. 
Easy to set. The world’s most popular 
ham clocks for accurate logs. MFJ-108B 
4/2x1x2;MFJ-107B 214x1x2 in. 


MFJ Cross-Needle wri-stss 


SWR/Wattmeter__ 569° 
MFJ Cross- B 

Needle SWR/ 

Wattmeter has 

a new peak 

reading func- 

tion! It shows you SWR, forward and 

reflected power in 2000/500 and 200/50 

watt ranges. Covers 1.8-30 MHz. 
Mechanical zero adjusts for movement. 

S0-239 connectors. Lamp uses 12 VDC 

or 110 VAC with MFJ-1312, $12.95. 


Deluxe Code Practice 
Oscillator 
tg MFJ-557 
$9495 


MFJ-557 Deluxe Code Practice Oscillator 
has a Morse key and oscillator unit 
mounted together on a heavy steel base 
so it stays put on your table. Portable 
because it runs on a 9-volt battery (not 
included) or an AC adapter ($12.95) that 
plugs into a jack on the side. 

Tone and Volume controls for a wide 
range of sound. Speaker, earphone jack. 
Key has adjustable contacts and can be 
hooked to transmitter. 8%2x214x3% in. 
Nearest Dealer/Orders: 800-647-1800 


MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 
(601) 323-5869; FAX: (601) 323-6551 
TELEX: 53 4590 MFJ STKV 


e One year unconditional guarantee e 30 day 

money back guarantee (less s/h) on orders 

from MFJ ¢ Add $5.00 each s/h ¢ FREE catalog 
MEF] . . . making quality affordable 


MFJ-949D MFJ- sepa . aa sea 
95 most popular watt 

$149 tuner. It covers 1.8-30 MHz, 
anes you a new peak and average reading 
ross-Needle SWR/Wattmeter, built-in 
dummy load, 6 position antenna switch 
and 4:1 balun -- in a compact 10 x 3x7 
inch cabinet. Meter lamp uses 12 VDC or 
110 VAC with MFJ-1312, $12.95. 


SWR Analyzer —w-207 
MFJ’s innovative new $9995 
SWR Analyzer gives you a ‘ 
complete picture of your 
antenna SWR over an 
entire band -- without a 
transmitter, SWR meter or 
any other equipment.! é 
Simply plug your antenna 
into the coax connector, 
set your SWR Analyzer to 
the frequency you want 
and read your SWR. You 
can instantly find your 
antenna’s true resonant 
frequency,something a noise bridge can’t 
do. Covers 1.8-30 MHz (or choose MFJ- 
208, $89.95 for 2 Meters). Use 9 V bat- 
tery or 110 VAC with MFJ-1312, $12.95. 


VHF Siwy cL ete! 


MFJ-812B 
$2995 


Covers 2 
Meters and 
220 MHz. 30 or 300 Watt AER Also 
reads relative field strength 1-170 MHz 
and SWR above 14 MHz. 4'/2x2¥4x3 in. 


MFJ Multiple DC Outlet 


MFJ-1112 
$2995 


New MFJ DC Power Outlet saves you 
space and money. Hook it to your 12 
VDC power supply and get 6 DC outlets 
for connecting your accessories. RF 
bypassing keeps RF out of power supply 
from DC line outlet. 131/2x2%4x2'/ in. 
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THE ANSWER IS GAP TECHNOLOGY * THE ANSWER IS GAP TECHNOLOGY 


An Antenna with No Earth Loss? 


If you're looking for an anten- 
na that can out perform the 
others and give you the edge, 
you're looking for a GAP. The 
Challenger DX-VIIl is the 
revolutionary design that 
answers your demands for 
multi-band operation and 
unequaled efficiency with low 
Noise. This is the technology 
that eliminates Earth Loss. 
GAP delivers from an elevated 
feed; your power doesn't 
disappear into the ground. Put 
it up. Turn it on. No tuning. No 
frustration. GAP delivers 
everything but the hassles. 
And — GAP delivers at a 
fraction of the cost of the 
“so-called” competition. 


COMPLETELY 
PRECISION 


PRETUNED 


CONQUERS 
EARTH LOSS 


ra) 


AMAZING 
8 BANDS 


The Challenger DX-VIII 


80m 40m 20m 15m 12m 10m 6m 2m 


$249 


plus shipping 


6010 Bidg. B 
N. Old Dixie Hwy, 
Vero Beach, FL 32967 


(407) 778-3728 


ANTENNA PRODUCTS Commercial Frequencies Available 
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Wayne is mad as hell ...and he doesn't want you to take it anymore! 


Declare War! 


On Our Lousy Government 

Wayne Green’s unique reasoning is intriguing — even de- 
lightful. Whether you are horrified by his proposals or you em- 
brace them. it is impossible to ignore the basic lesson he presents: 
It is time to bring logic — not emotions — to bear on America’s 
dilemmas. His spin on America in the 90's helps us to understand 
how simple the seemingly complex issues are. All it takes is look- 
ing at them from an entirely new viewpoint. 

Now available in one complete volume, Declare War! is full 
of thought provoking ideas and solutions to some of the most dif- 
ficult problems facing our country today. 


Special For RF Readers 
only — $10.00 ‘piuss3.s0 shipping & handing) 
Regular price: $12.95 Order Toll Free: 800-234-8458 


Isn’t Your Radio Worth The Investment? 
Protect It With 


THE PACK-IT 


FROM TRANSEL TECHNOLOGIES 


== ]/RANSEL 
TECHIVOLOGIES 


Protect your HT’s, Cellular 
Phones, Pagers, and any other devices you 
carry that may be subject to damage. 

The PACK-IT is made of 1/4” neoprene 
material which is safety belt sewn to the 
nylon protective backing. The PACK-IT 
doesn't frey like many other materials and 
is safe to wash whenever needed. 


The strap and 2” beltloop is made from 
commercial grade webbing and is secured 
in the front with a Velcro hook and loop 
assembly. 

The PACK-IT doesn’t wear the radio like 
leather and protects the radio from the 
small falls which occurs in everyday 
usage. The neoprene material is a cushion 
material which not only covers the radio 
but also protects it. Various sizes 
available so call for the size to fit your 
need. 

Made In The USA! 


$15.95 « s3.00 ssi 
1 (800) 829-8321 


Dealers Welcome 
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Inductance 


Continued from page 4 


Figure 6. The use of two or more inductances in series is additive. 


we will state the following formula without 
proof: 


L=L,+L, 


The final term in this equation may be plus 
or minus, depending on how the poles of the 
inductors are aligned. Stated another way, it 
depends on whether the two fluxes aid or op- 
pose each other. But, in amateur radio the use 
of two or more inductances in series is addi- 
tive, just the same as resistors in series. Fig- 
ure 6 shows this combination. 


Inductances in Parallel 


In some circuits two or more inductors may 
be connected in parallel. Then the total in- 
ductance is the same as a resistor in parallel, 
and we apply the product of sums formula: 

ex Ls 


L total = Ista 1, 


Relative Permeability 


From your studies of DC circuits you know 
why some materials are magnetic and others 
are not. If you recall, the atoms of a magnetic 
material can align themselves to aid the mag- 
netic field. When these atoms are aligned the 
total flux increases, which means the induc- 
tance increases. 

Relative permeability shows how easily the 
atoms of the core can align themselves with a 
magnetic field. It equals the ratio of the per- 
meability of a material to the permeability of 


APPLIED 
A VOLTAGE .---~., 


/ 
‘ 


a vacuum. The defining formula for relative 
permeability is: 


lirelative = peer 


*where LL, = permeability of test material, and 
1.26 x 10° = permeability of a vacuum. 


Table 1 shows the relative permeabilities 
for some materials. The values are approxi- 
mate, because exact values depend on the grade 
of the material, its heat treatment during the 
manufacturing process, and other factors. As 
shown, air has a relative permeability that is 
very close to that of a vacuum. Similarly, alu- 
minum and most other conductors act like non- 
magnetic materials. The best known magnet- 
ic materials are nickel, iron, steel and cobalt. 
These materials have relative permeabilities 
from approximately 50 to 5,000. By mixing 
these materials we can get alloys with even 
higher permeabilities, such as ferrites, permal- 
loy and supermalloy. 


Voltage and Inductance 


In my last article, “Capacitance” (May 1993), 
we learned that the voltage lagged the current 
by 90-degrees. Figure 7 shows the current 
waveform where in an ideal inductor the cur- 
rent lags the voltage by 90 degrees. 


Coefficient of Coupling 


When the varying magnetic field of an in- 
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Figure 7. Current waveform where, in an ideal inductor, 
the current lags the voltage by 90 degrees. 


Radio Fun 


INCREASING T |ME ———————— 


Table 1. 
Material bL 


Vacuum 1 

Air 1.0000004 

Aluminum 1.00000065 

Nickel 50 

Cobalt 60 

Steel 300 

Iron 5,000 

Ferrites 100 to 2,500 

Permalloy 25,000 } 

Up to 1,000,000 
| 


Supermalloy 


ductor passes through another inductor, the 
changing flux induces a voltage in the second 
inductor. For instance, Figure 5 shows a cur- 
rent of I, in the left inductor. This creates a 
flux of @, in the left inductor. Some of this 
flux passes through the right inductor. This 
flux is symbolized by @5. The definition of co- 
efficient of coupling is the fraction of flux out 
of the first coil that passes through the second 
coil. Or, simply put, the fraction of total flux” 
from one coil linking another coil is the coef- j 
ficient of coupling (k) between the two coils. : 


Tight Coupling 


Tight coupling means two inductors have a 
value of k that approaches 100 percent. Fig- 
ure 8 shows the usual way to achieve tight cou- 
pling. f 

The two inductors are wound on a magnet- 
ic core. Because of this, most of the flux pro- 
duced by the first inductor passes through the 
second inductor. A ferromagnetic core typi- 
cally has a coefficient of coupling between 
0.95 and 1. This means that more than 95 per- 
cent of the first flux passes through the sec- 
ond inductor. E 

Figure 8 shows a toroidal coil wound on a 
core that is curved into a donut shape. Pow- 
dered ferrite compounds are usually used for 
toroidal core materials. The toroid is a highly 
efficient inductor because there are no breaks 
in the circular core. All of the magnetic lines 
of force remain inside the core. This means 
there is very little mutual coupling between 
the toroid and other parts of a circuit. 


Contact Larry Luchi W7KZE at Sno-Isle 
Skills Center, 9001 Airport Road, Everett WA 
98204. . 


F ERROMAGNE TIC 
CORE 


Figure 8. Achieving tight coupiing, where the coefficient 
of coupling approaches 1. 


Power Pouch 


by Robert C. Green W3RZD 


Do you want to eliminate the unending job 
of recharging those pesky little AA NiCd cells 
in your handheld? 

If your answer is “yes,” the solution is sim- 
ple: Don’t use AA cells, use either C or D cells. 
No, you don’t need a hammer to pound them 
into the cell holder; you put them in a little 
carrying bag and connect it to the transceiver 
with a cable. I have used such a bag of bat- 
teries for more than a year and it has worked 
better than expected. When a friend saw it he 
named it the “power pouch,” and that’s how 
this project was born. 


Finding Parts Is Easy 


You will need a 6-cell C or D battery hold- 
er; a pouch that is a little larger than the 
holder; a small 2-pin male and female plug 
and socket set that mates; a 4' piece of zip cord; 
and a spare “HT” (hand-held tranceiver) 
battery compartment which was designed for 
replaceable AA cells. 

I found a 6-cell C holder in the junk box. 
The pouch was bought at a K-Mart’s camera 
department. The pouch is 7" long, 3-1/2" wide 
and 1-1/4" deep, which was big enough to hold 
the 6-C-cell holder. It has a zipper up one side, 
across the top and down the other side. Mine 
is made of a soft leatherette type of plastic and 
has a detachable shoulder strap. 

I purchased the replaceable battery com- 
partment at an amateur radio supply store. Ob- 
viously, you need to get one that fits your brand 
of HT. Mine is an ICOM IC-BP4 battery case 
which has an inner and outer section which 
sort-of telescope together. The plugs are eas- 
ily found at Radio Shack (#274-222). These 
plugs are commonly known as Molex plugs, 
but Radio Shack calls them “Polarized Inter- 


locking Connectors.” They are sold in a pack- 
age of one male and one female. They have 
two pins, and the shells have tabs that lock 
them in a panel. 


Construction 


These instructions will work perfectly on 
the IC-BP4 battery compartment. If you are 
using another brand, you may have to cus- 
tomize these steps slightly for whatever brand 
of HT you are using. 

First, remove the internal wiring and the 
cell contact clips from the new HT battery 
compartment. Orient the inner section and the 
outer shell of the battery compartment and 
mark the front side of the inner section. Cut a 
horizontal slot, just large enough for the back 
end of the male plug to slide through, in the 
middle section of the partition that normally 
holds the two center cells. The front of the 
plug should face the front of the compartment 
when it is assembled. Hold the plug in place 
with 4-40 bolts through holes drilled in the 
bent-back chassis tabs and the partition. It is 
necessary to place a 1/8" spacer or nut under 
each tab on the front side of the partition so 
the plug is centered front-to-back. Wires are 
then soldered to the pins and the pins insert- 
ed in the plug. The other ends of the wires are 
soldered to the positive and negative connec- 
tions on the top of the compartment. Two male 
and two female pins come with the plug 
package. I used the male pins in the male 
plug shell and the female pins in the female 
plug shell. One end of each plug shell is shaped 
in a “vee”; I used this end for the positive 
connection. 

Cut an opening slightly larger than the face 
of the female shell in the front panel of the 


Metal Holding Plate 


(Inner Section) 


Front View 


(Cover) 


Front View 


Figure 1. The “Power Pouch.” 


compartment cover. This opening allows the 
female plug to mate with the male plug mount- 
ed on the internal partition. Cut a “vee” that 
matches the “vee” on the plug shells in one 
end of the plug opening to make it easier to 
align the plugs. Cut off the chassis tabs on the 
female shell. Snap the battery compartment 
together and drill a small hole in one end soa 
#4 sheet metal screw can be inserted. The screw 
will hold the two sections together securely. 
See Figure 1. 

I made a cable from an “in-the-ear” ear- 
phone wire but it proved to be too fragile and 
broke easily. So I made a rugged cable from 
a very flexible, small-diameter zip cord, and 
it still works fine. I thought about using a coiled 


Connection Contacts 


Side View 


microphone cable, then decided against it be- 
cause it was too stiff and bulky. The 4’ cable 
allows for the pouch to be fastened to your 
belt, wrapped around your waist, or even slung 
over your shoulder. 

One end of the cable is connected to the fe- 
male plug, and the other end soldered to a snap- 
on connector of the type used on 9 volt bat- 
teries. Some battery holders have leads, but 
the holder I used had a snap-on connector. 
Make sure polarity is followed through on the 
plugs and cable. I keep the cable coiled up in 
the pouch when not in use. 

Later, when looking through a Radio Shack 
catalog, I noticed that they do not stock 6-cell 
C or D holders, but they do stock 2- and 4-cell 
C and D units. These can be used exactly the 
same way if they are glued back-to-back and 
wired in series. 

The pouch worked out better than expect- 
ed for me because either NiCds or alkalines 
can be used. If alkalines are used there is a 
higher voltage, 9 volts instead of 7.2, which 
will give a little more transmitter power and 
improve the sensitivity of the receiver. In an 
emergency, carbon or alkaline cells can be pur- 
chased at drug and grocery stores and even at 
filling stations. 

All I need now is a portable antenna that 
outperforms the rubber duckie on my hand- 
held, and can also be stored in a pouch. I guess 
I had better start working on it now. 


New AOR 
Scanner 


1000 Channels. 
8-600MHz, Lad 
805-1300 


* Continuous 


coverage 
(except UHF TV 
600-805) 
Rasgey, ° AM, FM and wide 


band FM tuning modes. 
10 Scan Banks, 10 Search Banks. 
*Selectable Priority Channel 
@Selectable Search Increments, 
5-955KHz. 
ePermanent memory backup. 


¢ 25 Day Satisfaction Guarantee. 
Full refund if not Satisfied 


¢ No Frequencies cut out. 
¢ All normal accessories included 
Size: 6 7/8"H x 1 3/4"D x 2 1/2"W 


Total Price, Freight Prepaid 
(Express Shipping Optional) 


10701 E. 106th St. Indpls., IN 46256 
Toll Free 800-445-7717 


Visa and Mastercard 
(COD slightly higher) 


FAX (317) 849-8794 
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RF ENTERPRISES 
TO ORDER: 1-800-233-2482 
Service & Info: 218-765-3254 Fax:218-765-3308 


Complete Inventory 


ANTENNAS TOWERS 


TELEX/hy-gain ROHN 
CUSHCRAFT HY-GAIN 
DIAMOND | ACCESSORIES 


YAESU ICOM MFJ AEA 


BELDEN COAX: ASTRON 


nee POWER 
SUPPLIES 


RG-213/U 
(8267) 50 ohm, Mil-spec. 
RG-8/U RS-4A RS-7A_— RS-12A 
RS-20A RS-35A RS-50A 
RS-20M RS-35M RS-50M 


(8237) 50 ohm 
RG-8/U 
VS-20M VS-35M VS-50M 


(8214) 50 ohm, Foam, 
RG-8X 
(9258) 50 ohm; foam 
Don't settle for lessthan the best 


COPPERWELD ANTENNA WIRE: 
Solid: 12 ga; Solid: 14 ga.; & 
Stranded 14 ga, Cut to your specs. 
ROTOR CABLE: 
Standard (6-22, 2-18) 

Heavy Duty (6-18, 2-16) 


CALL US FOR YOURS! 


Call for 
used 
equipment 


We stock Amphenol Connectors 
Connectors Installed! Jumpers & custom cable assemblies. 
Call or write today! We ship worldwide. 


RF 
ENTERPRISES 


HC 86 Box 580 
Merrifield, MN 56465 


VISA Mastercard 
Prices subject to change without notice, 
Shipping additional except as noted, 
Returns subject to 20%. restocking fee. 
No antenna or tower retums.. 
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WEFAX To The 


WEE 


dy, 


PC GOES/WEFAX 3.0 is a professional fax reception sys- 
tem for the IBM PC. It includes an AM/FM demodulator, 
software, cassette tutorial and 325 page manaul. Check 
this partial list of our advanced features: 


Res. up to 1280x800x256 APT Lat/Lon. Grids 
Unattended Operation Orbital Predcition 
Colorization Frame Looping 
Zoom, Pan, Rotation PCX & GIF Export 
Contrast Control Grayscale Printing 
Tuning Oscilloscope Infrared Analysis 
Photometry/Histograms Variable |OC & LPM 


PC HF FACSIMILE 6.0. $99 


PC HF Facsimile 6.0 is a complete shortwave FSK fax 
system for the IBM PC. It includes an FSK Demodulator, 
software, 250 page manual and tutorial cassette. Call or 
write for a complete catalog of products. 


Software Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 | 
Tel:(714)498-5784 Fax:(714)498-0568 
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SCARED OF THE CODE? | 


IT’S ASNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR j 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE } 
is the most popular in the world—and for good 
| reason. You'll learn quickest with the most 
| modern teaching methods—including | 
Farnsworth or standard code, on-screen | 
flashcards, random characters, words and 
| billions of canversations guaranteed to ; 
contain every required character every time— k 
in 12 easy lessons. ; 
Sneak through bothersome plateaus in one § 
tenth of a word per minute steps. Or, create § 
your own drills and play them, print them 
and save them to disk. Import, analyze and 
convert text to code for additional drills. 
Get the software the ARRL sells and uses to 
; create their practice and test tapes. Morse | 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
i Morse Tutor Advanced Edition is even 5 
better—and it’s in user selectable color. | 
Order yours today. 


For all MS-DOS computers (including laptops). 


Available at dealers, thru QST or 73 or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


A GGTE, P.O. Box 3405, Dept. MS, 


Newport Beach, CA 92659 15 


Specify 5% or 3% inch disk 
(price includes 1 year of free upgrades) 
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The Brave New Packeteer 


One ham’s introduction to digital radio. 


by Jack Heller KB7NO 


“This is it! We’re home free, Elmer. Right 
here it says, ‘Congratulations on the purchase 
of your Ajax TNC. You are within just a few 
short steps of being the talk of the digital set.’ 

“Boy, just look at this well-built little black 
box. You know that when they say ‘just a few 
short steps’ you don’t even have to read the in- 
structions. Now, if I take it real slow and sensi- 
ble, we will get this plugged in a jiffy.” 

Elmer is the shack hound, of course, and Elmer 
is fond of chewing. “Elmer!! Spit that cable out. 
Let me look at it. Darn. You must have chewed 
one of the connectors off. Now we’ll have to 
read the book to see how to fix it.” 

Seldom does John Q. Antidoc feel the need 
to read an instruction manual. This is like let- 
ting someone boss him around and tell him how 
to run his radio. After all, he does have a license 
to do this. 

“Well, this may not be too bad, Elmer. Right 
here on page four they have a schematic. Now 
this other cable is pretty obvious. It goes from 
the serial port to this connector right here on the 
back. The one you chewed up... Hmm... By 
golly, Elmer. I guess it came without an end.” 

John Q. may have to really do a read on this 
one. At least it is in the privacy of his own shack 
and Elmer can be sworn to secrecy. It would look 
bad to have a friend catch him reading the in- 
struction book, and even worse not understand- 
ing what he read. Psychology folk usually read 
something into this behavior pattern, but they 
don’t understand the scientific mind. 

“IT am beginning to see the logic of this now, 
little buddy. This little black box is meant to fit 
all the popular rigs. Says to turn to appendix E 
for wiring to my GlowWorm II. We’re hot on 
the trail! 

“Whoa, it says here I need to build this little 
PTT driver to make this work. That looks easy 
enough.” 

Somehow, John Q’s junk box was unable to 
produce the parts as listed; so the scene reopens 
in the afternoon as he is just finishing the pro- 
ject. 

He picks up the radio and inserts the cables 
into the mike and audio jacks. “Now we’re cookin’, 
Elmer. Let’s see, we got audio from the radio to 
the TNC both ways and, if this all works, it will 
key the radio when the audio comes from the lit- 
tle black box. Lead pipe cinch.” 

John Q. gets all the elements in a row and 
turns on the radio and the brand-new Ajax TNC 
and his computer and watches. Not much to 
watch. After the system prompt there is a mes- 
sage with a version number. 

“Oh yes! The software on that disk. Elmer! 
No! Don’t even breathe on that disk mailer.” 
John opens the package and removes the disk 
marked “Starter package—Typing SETUP at 
system prompts.” “Boy, I don’t think they trans- 
lated this in West Germany.” 

John is an experienced hacker and he has no 
trouble inserting the disk into his machine and 
getting the program to install onto his hard drive. 
He even knows to search for a “Read.me” file 
and to print it. A good thing, because that is his 
instruction manual. 

The program ran, first kick (or is it boot?). 
“Look at this Elmer. Now, are we smart, or what?” 
Hard to impress a dog whose main activity is 
chasing birds and wondering why he can’t fly 
after them. Computer screens are just too diffi- 
cult to focus on, 

Somehow, John’s ecstatic nature wanes a bit 
when he realizes there must be a few more steps 
before he is inducted into the Packet Operator 
Hall of Fame. This screen didn’t look like Pe- 
te’s monitor. Pete had all this stuff in a box down 
at the bottom of the screen, and there seemed to 
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be other screens to pop up and there was always 
activity on this frequency, he was sure. There 
was this DCD light blinking on the front of the 
new little black box, but there was no sign of the 
many lines of messages and callsigns and strange 
abbreviations like Pete had. 

Must be time to call Pete on the phone and 
eat humble pie for not being successful. “Hi 
Pete, this is John.” 

“Hey ... John, what’s happening? You need 
help propping up that tower again?” 

“Naw, the tower’s okay. I got a confession to 
make.” 

“You melted your finals and you want to bor- 
row my spares?” 

“No, it’s much worse. I can’t get my new pack- 
et station to work. I was going to get it all up and 
running and surprise you. Now I gotta come 
groveling to get you to. show me how.” 

“You got a packet station together? Wow, that 
sounds like you are ready to have some fun. I'll 
be right over.” 

Pete is used to John and his bull-in-a-china- 
shop approach to setup, and he knew this was 
going to be another disaster, but then what are 
friends for? He was there within the hour. 

“John, this is great! It looks like it’s working 
already. When did you do all this?” 

“Just today.” John always wanted to get some- 
thing right the first time, and he had hoped not 
to have to call Pete to bail him out. This sound 
in Pete’s voice was a new one, though. It sound- 
ed like he may have been doing things right so 
far. “Thing is, I just get this blank screen. Noth- 
ing like yours.” 

“John, type MH.” 

John did and a list of callsigns scrolled up the 
screen. “What’s that? Where did they come 
from?” 

“MH stands for “Heard List’ and what you 
see is a list of all the stations that your station 
has been copying. This is different from mine 
because yours is a dumb terminal.” 

John knew it was coming. Now Pete was call- 
ing his station a dumb station. “Okay, so how do 
I make it smart like yours?” 

“Oh, it is already smart enough to do what 
you want to do. Sometime you will probably 
want to buy some better software to make it eas- 
ier. Let's look at this and set a few parameters 
so we can watch it play.” 

“Parameters?” 

“Sure, where is the manual that came with 
this TNC?” 

“Sitting by the printer. There must be 20 pages. 
I didn’t have time to read it. I just wanted to get 
it up and running.” 

“Okay. Well John, now that you got past the 
hardware hurdle it’s time for a little serious read- 
ing. Twenty pages isn’t going to cover much. 
Look at this list of parameters they gave you.” 

“Wow, there’s over a hundred of them. Do I 
have to use all those just to send a message out 
to you? Why doesn’t this thing come all ready 
to play so I don’t have to do all that?” Appre- 
hension was setting in fast. John’s heels tend to 
dig in when detailed explanations have to be read 
and interpreted. 

“This whole list is hard John, but we take them 
one at a time. It will probably take 20 or 30 min- 
utes and you should have a real station here. You 
and Elmer will be the talk of the neighborhood.” 

Elmer opened his eyes and sniffed when 
he heard his name. John hoped he understood 
Pete was going to fix his station for him. “You 
want me to get you a root beer while you do 
that?” 

“No thanks, and you just sit down here be- 
cause you are going to do it, old buddy. You are 
going to need to get familiar with this if it is go- 
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ing to be your baby. Once you get the parame- 
ters in, the TNC should remember them the next 
time you fire it up. Then you will want to tweak 
them once in awhile.” 

This was sounding serious. Maybe this could 
be avoided. “Pete, maybe I should wait and read 
this through first.” 

Pete reads minds. At least he reads this kind 
of mind. “John, no, if you were going to read it 
by yourself, you would have done so before you 
called me. And, to be really honest, you will need 
help if you read it three times. Now, let’s get 
started. Type MYCALL.” 

“Okay, now what?” 

“Hit the space bar once and type your call.” 

“Okay, and then?” 

“Hit Enter and type MYCALL again and hit 
Enter.” 

“Hey, what is that? It printed my call letters.” 

“Yes, you have to have that in there or the ma- 
chine won’t function. It has to be able to identi- 
fy itself with your call. You want it to do that 
and so does everyone you connect to.” 

“This might get to be fun. Can we hurry through 
this? Are there some shortcuts?” 

“We need to check most of the parameters and 
set them if this is going to play, so use a little of 
that patience I have never seen in you before and 
let’s get this done. This is like other computer 
devices—it needs to be right before it can work.” 

Pete had been into packet for well over a year. 
He was well aware of the need to set everything 
right to get the TNC to perform. He was used to 
setting his host terminal and found it fascinat- 
ing to help John and explain what each of the 
settings were for. 

After the first dozen or so parameters Pete 
had chosen were set, the screen started display- 
ing activity. “Wow, look at that! We must be 
done. Can we talk to somebody?” 

“Hold your socks on. Let’s get this done and 
you can play all night.” Pete read and instruct- 
ed and explained, and the time passed quickly. 
Finally, it was done. 

“Now how do we talk to somebody?” 

“You have choices. You can leave a message 
on the local bulletin board for anyone you know 
who does packet. You can connect to the local 
node and see if someone else is connected there 
and call him. You can watch the screen and try 
a connect to one of the stations you see on the 
screen.” 

“Oh... What would you do?” Sweaty palm 
time. A first connect can be traumatic. “Is this 
a good time of day to do this?” Maybe this can 
be worked up to. Or just maybe there is anoth- 
er way. “Maybe you should demo this thing?” 

Pete knew this was coming. “No, John. You 
can do it. Let’s connect to the club BBS. Type 
C, that stands for Connect, and a space and LO- 
CALBBS. Now watch what happens.” 

They watched, Elmer moved under the table 
and started to get tangled in a cable, then settled 
in for extended rest time. John was wondering. 
It didn’t look like much was happening except 
more callsigns scrolling on the screen, along with 
strange symbols and letters. Then the monitor 
sparkled with “CONNECTED TO LOCALBBS.” 
“Wow. Look at that!” John’s dreams were com- 
ing to fruition. “But it is scrolling off the top of 
the screen! Are we off the air?” 

“No. You are still connected, but there is a lot 
of activity on the frequency and you are moni- 
toring all of it.” 

“Now what?” This was happening just too 
fast. 

“Let’s change the monitor parameters. Give 
it a Control C. That will allow us to tinker.” 

“But what about those greeting messages that 
just went by?” John knew somebody was watch- 
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ing his station somehow, and he was going to ~ 
look dumb. 

“Not to fret. Just do it.” The Control C brought 
up the cmd: prompt and MON was entered and 
subsequently turned off as well as CMON by 
entering the commands with the OFF typed af- 
ter them. 

“Just great! We killed it! Everything stopped 
and we can’t see the questions they were ask- 
ing.” John was sure the local guys were all laugh- — 
ing hysterically as they watched this from wher- 
ever they watched things like this. 

“John, it’s okay. When you sign on to a BBS 
for the first time it wants to know about you. — 
This one is very friendly. It is waiting for you to — 
tell it about yourself and your station. Just press 
N. That stands for New as in New Member. Then i 
hit Return.” 

Pete managed to guide John through the sign- 
on trauma with a minimum of anxiety. John was 
able to answer all the questions until: “‘Enter — 
home BBS___’ Does this mean I have to have ~ 
a BBS here at home?” i 

“No. Just enter the station callsign we are us- 
ing for the BBS, WX7ZZZ. That becomes the 
destination for mail that is sent to you.” 

“Oh, yeah, of course.” This was still happen- — 
ing fast. “Now, how do we quit?” " 

“The fun is just beginning, old buddy. Let’s 
look at the file section. Press W and give it an 
Enter.” : 

“What’s all that? I see AMSAT and RACES - 
and EQUIP and all those other headings. What : 
do we do with those?” 

“Those are directories, or in some cases sin- 
gle files, just like you might have on your hard 
drive that you can download and read and use. 
See the one that says MANUAL.BBS? If you” 
download that you will have a six-page manual 
telling you how to use the BBS.” ; 

“Do I need that?” : 

“Do it now. Let’s find the command that turns 
on your printer in this software that came with — 
the TNC and turn that on first. Then we'll use © 
the D command on the BBS and you will have - 
your own set of instructions for the BBS.” ; 


The Real Ending ; 


As we can see, this was a great day of learn- 
ing for John that was made possible by a real 
Elmer named Pete. 

Though most of us need help in the begin- 3 
ning, this packet business is really easier than 
what this story has depicted. As far as I know, 
there is no company marketing a TNC that re- 
quires more than a few parameter entries after 
installation. 

The intent of the manufacturer in every in- 
stance seems to be to make these things as close — 
to “plug and play” as possible. They want each 
of us to be able to recommend their product to — 
our friends as perfectly satisfactory. This is not 
a product review, and I hope not to upset any of 
the manufacturers out there by inferring that 
these systems are difficult to master. 4 

Digital communications takes many forms 
and we are fortunate to have so many modes. 
available to us in ham radio. I sincerely hope 
that anyone reading this who has not taken 
plunge will be at least one step closer. There is” 
a whole world of exciting challenges and trie 
umphs to be experienced by braving these fron- ; 
tiers. 4 

Just for the record, I have a dog named Elmer, 
and he does chew cables. This leads to a lot of 
controversy around here. 

Elmer and I share this packet address: KB7NO 
@ WA6EWV.#NOCAL.CA.USA.NA; Cs 
puServe 72130,1352. PREF 
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tion (point-to-point) packet backbone and oth- 
er amateur point-to-point fixed communica- 
tions.” In response to a petition filed by the 


Novice testing system has an estimated error | ARRL, the commission is proposing to allo- 
-rate of nearly 10 percent and data collection | cate, on a secondary basis, the 219-220 MHz 
has also been a weak point. The commission | band for inner city wideband packet radio net- 


also hopes to minimize fraud by 
consolidating the VE programs. 
TNX WSYI Report, Vol. 15, May 
1 1993. 


Senator 
Extols 
Amateur 


Service 


A Joint Resolution (S.J.90) has 
been introduced in the United 
States Senate recognizing the 
achievements of radio amateurs. 
Senator Charles Robb of Virginia 
drafted the bill which calls fora 
national policy supporting ama- 
teur radio. 

The resolution urges adoption 
of rules and regulations that en- 
courage the use of new tech- 
nologies within the Amateur Ser- 
vice. It also requests that any reg- 
ulations which are necessary at 
any level of government be craft- 
ed in ways that encourage ham 
radio as a public benefit. TVX 
Westlink Report, No. 650, May 
DIZAIO3: 


Special Club 
Callsigns 
Approved 


The FCC has amended its Am- 
ateur Service rules to provide for 
- volunteer organizations to ad- 
minister a system designed to 
provide special callsigns to club 
and military recreation stations. 
This action was authorized by 
the Telecommunications Autho- 
rization Act of 1992. Organiza- 
tions selected for the new system 
will be known as “Club and Mil- 
itary Recreation Station Call Sign 
Administrators.” 

To qualify, the club must ex- 
ist for the purpose of furthering 
the Amateur Service, must be 
comprised of at least one percent 
of all hams licensed by the FCC, 
and must be capable of serving 
as administrator in all places where 
the Amateur Service is regulat- 
ed by the FCC. 

Each administrator will be as- 
signed a block of two-by-three- 
letter callsigns. Dates for accepting 
administrator applications have 
not yet been announced. TNX 
Westlink Report, No. 650, May 
27, 1993. 


Details 
Released on 
219-220 
MHz Access 


The FCC has fleshed-out its 
Notice of Proposed Rulemaking 
to“... provide a secondary al- 
location for the amateur service 
in the 219 to 220 MHz band to 
be used for amateur auxiliary sta- 
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CORPORATION 


MODEL VS-50M 


RS-L SERIES 
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RM SERIES MODEL RM-35M 
RS-A SERIES 


MODEL RS-7A 


MODEL RS-12S 


works and other point-to-point fixed opera- 
tions. 

According to the commission, this will (a) 
relive the congestion in the 222-225 MHz band, 
(b) encourage the development and imple- 
mentation of a packet network that can be used 
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for emergency and national defense commu- 
nications, (c) facilitate connection of local 
packet nodes to form such a regional or na- 
tionwide network, and (d) provide spectrum 
for exploration of new technology. TVX WSYI 
Report, Vol. 15, April 15 1993. 


ASTRON POWER SUPPLIES 


© HEAVY DUTY ¢ HIGH QUALITY © RUGGED © RELIABLE 
SPECIAL FEATURES 


SOLID STATE ELECTRONICALLY REGULATED 
FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted output 
CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-3A, RS-4A, RS-5A, RS-4L, RS-5L 

MAINTAIN REGULATION & LOW RIPPLE at low line input 
Voltage 

HEAVY DUTY HEAT SINK ¢ CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 


e ONE YEAR WARRANTY ¢ MADE IN U.S.A. 


Colors Continuous 
MODEL Gray Black Duty (Amps) 


LOW PROFILE POWER SUPPLY 
SL-11A ° ° Uf 


Continuous 
MODEL Duty (Amps) 


PERFORMANCE SPECIFICATIONS 


e INPUT VOLTAGE: 105-125 VAC 

© OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

e RIPPLE Less than Smv peak to peak (full load & 
low line) 

e All units available in 220 VAC input voltage 
(except for SL-11A) 


ICS* Size (IN) Shipping 


(Amps) HxWxD Wt. (Ibs.) 


11 2% X 15s X Ws 11 
ICS* Size {iN) 
HxWxD 


(Amps) 


POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 


RS-4L 3 
RS-5L 4 


19” RACK MOUNT POWER SUPPLIES 
Continuous 
MODEL Duty (Amps) 
RM-12A 9 
RM-35A 25 
RM-50A 37 
RM-60A 50 
Separate Volt and Amp Meters 
RM-12M 9 
RM-35M 25 
RM-50M 37 
RM-60M 50 


Colors Continuous 
Gray — Black Duty (Amps) 
2.5 


3 
4 
5 
5 
7.5 
9 
9 


16 
25 
37 


Continuous 
MODEL Duty (Amps) 
Switchable volt and Amp meter 
RS-12M 9 


Separate volt and Amp meters 

RS-20M 16 
RS-35M 25 
RS-50M 37 


3% x 6% x 7% 
312 Xx Bie xX 7% 


Size (IN) Ste 
HxWxD Wt. [ bs} 
5% x19 x 8% 16 
5% x 19 x 12 38 
54 x 19 x 12% 50 
7x 19x 12% 60 


5% x19 x 814 16 
54 x 19 x 12% 38 
5% x 19 x 12% 50 
7x19 x 122 60 


Ics* Size (IN) Shipping 
(Amps) HxWxD Wt. (Ibs.) 

3 3 x 4% x 5% 4 

4 3% x 6% xX 9 

5 32 X 6% X 7% 

7 3% x 6% x9 

7 4x 7 X 10% 

10 4X 7\2 X 10% 

12 4% x8x9 

12 4x 7% xX 10% 

20 5x9 x 10% 

35 5x 11x11 

50 6 x 13% x 11 


Ics* Size (IN) Shipping 
(Amps) HxWxD Wt. (Ibs.) 


12 4%x8x9 13 


20 5 xX 9 x 10% 18 
35 5x 11x 11 27 
50 6 x 13% x 11 46 


Separate Volt and Amp Meters ¢ Output Voltage adjustable from 2-15 volts © Current limit adjustable from 1.5 amps 


to Full Load 

Continuous 
MODEL Duty (Amps) 

@13.8VDC @10VDC @5VDC 

VS-12M 9 5 2 
VS-20M 16 9 
VS-35M 25 15 
VS-50M 37 22 


Variable rack mount power supplies 
VRM-35M 25 15 
VRM-50M 37 22 


Built in speaker 


Colors Continuous 
MODEL Gray —_Black Duty (Amps) 
RS-7S ° ' 4) 
RS-10S ° 
RS-12S ° 
RS-20S ° 


mS 


*ICS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off) 
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Ics* Size (IN) Shipping 
(Amps) HxWxD Wt. (Ibs.) 
@13.8V 

12 42x8x9 13 
20 5x9 x 10% 20 
35 Sx nlx tt 29 

50 6 X 13% x 11 46 


35 5% xX 19 X 12% 38 
50 5% X 19 X 12% 50 


ICS* Size (IN) Shipping 
Amps HxWxD Wt. (Ibs.) 
7 4X 7% x 10% 10 
10 4X Tie X 10% 12 
12 4% x8x9 13 
20 5 x9 x 10% 18 


CIRCLE 16 ON READER SERVICE CARD 


GAP Antenna Products 
6010 Bldg. B 

N. Old Dixie Hwy. 
Vero Beach FL 32967 


Telephone: (407) 778-3728 
Price: $249, plus shipping 


The GAP Challenger 


An easy-on-the-budget vertical antenna. 


by Steve Katz WB2WIK/6 


Want to tackle those HF-DX bands with a 
big signal? All the old-timers will tell you to 
simply install a 70-foot tower with monoband 
yagis or multiband, interlaced quads for the 
bands of interest. This only costs maybe 
$3,000-$5,000 or so, takes about 40 hours of 
assembly and installation time and will be 
visible to all your neighbors within about a 
half-mile radius. Why not? Of course, you'll 
also probably need a building permit, and 
maybe a special use permit, or possibly a vari- 
ance to the local zoning laws, and maybe writ- 
ten statements from all your neighbors with- 
in 500 feet or so testifying they don’t object 
to your proposed installation. Let’s see... 
maybe you'll also need a good lawyer to help 
you get this thing through the local courts, 
especially if anyone objects to your plans. 
Starting to sound complicated? 

Don’t let me discourage you from putting 
up that “killer” tower and antenna system. If 
you have the time, money and desire to jump 
on the bands in one huge leap, your efforts 
will reward you with “big signal” reports and 
lots of great DX. 


A Practical Alternative 


But for many newcomers, or those with 
limited time and budgets (or maybe just lim- 
ited real estate), there are other ways to en- 
joy DXing and other fun HF (3-30 MHz) en- 
deavors. How about a vertical multiband an- 
tenna? 

1 know—you’ ve probably heard lots of the- 
ories that verticals “radiate equally poorly in 
all directions” and are just not good per- 
formers. Some of those stories are true. You 
can’t expect “big signal on the band” per- 
formance without doing at least a little bit of 
antenna work. And, after all, your antenna is 
probably the most important part of your sta- 
tion! How is that again? Yep, it’s true: The 
differences between the best and worst re- 
ceivers, and the differences between “‘below 
average” and “legal limit” transmitters, are 
not nearly as great as those found between 
excellent and poor antennas. 

Let’s take a minute to think about that. A 
world-class receiver, the most state-of-the- 
art available, probably has a sensitivity of 
about 0.1 .V (microvolts) for a readable sig- 
nal on CW or SSB, if measured in a closed 
system (no antenna connected) on, say, 14 
MHz. Problem is, noise sources are usually 
much stronger than that on 20 meters as soon 
as you connect any kind of worthwhile an- 
tenna. The connection of even a meager half- 
wave dipole will tend to raise the “noise floor” 
of a 20 meter receiver to something up around 
0.35 LV, or by about 10 dB. Connecting a re- 
ally great antenna might raise it more than 
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that, literally masking all signals below that 
level. (The bigger the antenna is, and more 
gain it has, the more noise, as well as signals, 
it will receive.) Noise sources include such 
things as the sun, lightning storms, local elec- 
trical services and appliances, and radio sig- 
nals which may or may not be in the band 
you’re listening to. The presence of such noise 
will tend to pretty much allow an older-gen- 
eration, second-rate receiver to appear to be 
about as sensitive as the latest state-of-the- 
art one on operating frequencies as low as 
our HF spectrum. 

Then, let’s look at the difference between 
an “average” 100 watt output transmitter and 
the big-boomer legal limit job. The differ- 
ence between 100 watts and 1,500 watts is 
1,400 watts—gotta be a big change, right? 
Not really. The power ratio here is 15:1, or 
expressed in decibels (dB), 11.76 dB. This 
number doesn’t sound so big now, does it? 
11.76 dB, rounded off to 12 dB, is exactly 
two “‘S” units of received signal strength, us- 
ing the industry-standard “6 dB per S unit” 
scale. 

But, what kind of differences can we ex- 
pect from antennas? Well, using a half-wave 
dipole as a reference of 0 dB gain or loss, the 
average Novice ham antenna probably has 
about -3 dB gain. This is because most sim- 
ple antennas are not as efficient as a half- 
wave dipole installed in free space, for a va- 
riety of reasons. The biggest variable is that 
most hams cannot install a dipole in free space, 
but tend to hang their antennas off convenient 
supports and elevate them less than they would 
a “free space” antenna. Technical experts will 
argue this point all day long, but let’s assume 
for now that I’m right. 

How effective is the average multiband 
vertical antenna, then? Most are not terribly 
good. The typical base-fed quarter-wave ra- 
diator vertical could be as efficient as a half- 
wave dipole ifits ground losses could be re- 
duced to zero, which is almost never the case. 
A quarter-wave, base-fed vertical relies heav- 
ily on the efficiency of its image plane, which 
is effectively the “other half” of the antenna 
(that is missing in a quarter-wave base-fed 
vertical). At VHF or UHF frequencies, this 
“image plane,” or ground system, can be made 
highly efficient and be literally built into the 
antenna itself because the working dimen- 
sions are so small. This is the conventional 
“ground plane” antenna, with three or four 
(or more) resonant radials built right into the 
design. At HF, since the frequencies are so 
low and wavelengths so long, it is impracti- 
cal to “build in” the image plane, counter- 
poise, ground radial system or whatever you 
choose to call it. (This system has various 
names depending on its theory of operation 
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and who wrote the text describing it, but for 
our purposes, it’s all the same thing: We’re 
discussing the part of the antenna beneath 
the feed point of a base-fed vertical, which 
tends to serve as the “missing half” of the 
vertical dipole.) 

Most quarter-wave verticals work terribly 
without an intricate, low-loss and resonant 
system of ground radials which help make 
up a nearly lossless image plane. These can 
take up a great deal of space, especially on 
40-80-160 meters, where wavelengths are 
about as long as the band nomenclature de- 
scribes. A full-size 80 meter radial resonant 
at 3.5 MHz will occupy 67,473 square feet 
of real estate, or about one-and-one-half acres 
of property! If you live on a large farm this 
may not be a problem, but for most of us it 
is. 

What to do... what to do? Aha! How 
about making our vertical half-wave, instead 
of quarter-wave? This will raise the feed 
point impedance to something very high and 
make ground losses inconsequential. A half- 
wave, base-fed vertical really doesn’t require 
any ground radials. Problem is, its feed point 
impedance will be too high to reasonably 
match our standard coaxial transmission lines, 
which are in the 50 to 75 ohm range. Aha 
again! What about building a matching net- 
work into the base of the antenna, to match 
its very high feed point impedance to 50 
ohms, so we can feed with coax and still 
match up quite well? 

This is exactly what many commercial 
manufacturers of HF verticals have done. 
Without mentioning products specifically, 
you’ ll see that many advertised verticals say 
they are “half-wave” and either don’t require 
any ground system, or have some sort of ra- 
dial system which is very small but effective 
(since ground losses are of almost no con- 
sequence in these designs, anyway) built 
right into the antenna. Great, huh? 

Maybe yes, maybe no. Most of the com- 
mercial multiband verticals may appear to 
be half-wavelength electrically, but are far 
shorter physically and therefore not as effi- 
cient due to reduced aperture (the area of the 
antenna that crosses the electromagnetic 
waves), especially on the “lower” HF bands, 
like 40 and 80 meters. They also exhibit some 
loss in the matching network(s), especially 
if they are broadband networks intended to 
match to coax over a broad frequency range. 
Also, because the real (unmatched) feed point 
impedance will be very high, so will the RF 
voltage appearing at the base of these an- 
tennas, since E (voltage) = the square root 
of P (power in watts) times R (the radiation 
resistance, or impedance), so the higher “R” 


Photo A. Looking up from the base of 


is, the higher the feed point voltage will be. the GAP Challenger vertical antenna. 


For example, say your half-wave base-fed 
vertical appears to be 2,000 ohms at 14 MHz, 
and you feed it with 200 watts of power (as- 
suming a lossless transmission line, and a 
lossless matching network at the base of the 
vertical). The E, or RF voltage at the base of 
the antenna will be the square root of 200 x 
2000, or the square root of 400,000, which 
is 632.45 volts. Wow! That’s a lot of voltage. 
At 1,500 watts, this voltage will be 1,732 
volts! Ouch! This could be hazardous to touch, 
for sure, and could also possibly incite “‘coro- 
na,” or ignition of gasses (like air) near the 
antenna base and tip (since in a half-wave an- 
tenna, the voltage will be essentially the same 
at the base and the top) and possibly even 
Start a fire if nearby combustibles happen to 
ignite. (It’s happened to me.) 

Another problem is that most multiband 
HF antennas, especially verticals, contain 
“traps,” or some sort of resonator system 
which decouples the RF current at specific 
points along the radiator to make the anten- 
na appear the same electrical length on all 
bands. (In our example, this might be at the 
electrical half-wave point.) These “traps” are 
generally parallel L-C networks whose “Q,” 
or selectivity, depend on the ratio of induc- 
tance to capacitance. A high Q network will 
be the most efficient, but will be very nar- 
rowband and limit the frequencies of opera- 
tion. A low Q network won’t be as efficient, 
but might allow operation over a wider por- 
tion of the band. No winning this one. 

Ugh. You can see why multiband HF ver- 
ticals don’t enjoy a sterling reputation. They 
usually contain so many design compromis- 
es that they just cannot be efficient radiators 
across so many bands. Enter the GAP “Chal- 
lenger” vertical! 


The GAP Challenger 


GAP Antenna Products, Inc. (Vero Beach, 
Florida) has a product on the market called 
the “Challenger DX-VIII,” I guess implying 
that it works DX and covers eight bands. I 
own and recently installed the previous ver- 
sion of this antenna, called the Challenger 
DX-VI, which, as far as J can tell, is really 
the same antenna. The difference is that the 
DX-VIII is rated to cover 80-40-20-15-12- 
10-6-2 meters (8 bands) while the DX-VI did 
not include 6 and 2 meters in the ratings. 
However, the DX-VI does radiate on 6 and 


) 2 meters, and indicates a low VSWR on these 


bands so, if there are any differences in the 
two antennas, they are probably very minor. 

The difference between the GAP verticals 
and the others on the market is that the GAP 
is big, and is center-fed rather than base-fed. 
It appears as an electrical half-wave on all 
the HF bands (I have no idea how it works 
on VHF'!), with its current lobe at the center, 
rather than the base, of the antenna. This el- 
evates the feed point to 16 feet above ground, 
so for a ground-mounted installation your 
signal is emanating from a point far higher 
above the earth than with a conventional base- 
fed vertical. Also, its physical size makes it 
more efficient than shorter antennas would 
be because its aperture is larger. 

The Challenger is 32 feet tall, about 10 feet 
taller than most similarly-rated multiband HF 
verticals. It contains no matching networks, 
baluns or traps. The Challenger requires its 
user to install only three relatively short (25') 
radials which, as far as I can tell, only per- 
form a function on 40 and 80 meters and seem 
to have no effect whatever on the higher bands. 
Even with its three 25' long radials attached, 


this antenna occupies a scant 1,964 square 
feet of real estate, or about one-twentieth of 
an acre. It therefore could be installed on a 
very small lot and still be effective as long 
as it is spaced well away from other con- 
ductive (metallic) vertically-polarized ob- 
jects. 


Suggestions 


1. The assembly/instruction manual pro- 
vided by GAP is pretty good, but unfortu- 
nately omits details on positioning the “tuner 
rods” with respect to the main aluminum ra- 
diator sections. The only way to really fig- 
ure it all out is to carefully study the sketch 
entitled. “Assembled GAP DX-VI Antenna” 
and make your antenna look exactly like the 
sketch when you’ re finished. It took me a few 
tries to get it all right. and I’ ve built hundreds 
of antennas. Don’t get frustrated—it will all 
go together properly, and if you reach your 
wits’ end, the friendly folks at GAP will talk 
you through it on the telephone. 

2. GAP lightly recommends using rope guy 
lines, not provided with the antenna, installed 
above its midpoint to help secure the anten- 
na in heavy winds. I can tell you, I’d strong- 
ly recommend those rope guys as this thing 
is very tall and catches quite a bit of wind, 
even on days when the wind doesn’t feel very 
strong. The guys must be non-conductive, 
and I’d recommend using Dacron rope, such 
as that offered by Synthetic Textiles of Ven- 
tura, California, to avoid stretching or dam- 
age from ultraviolet radiation. 

3. Because the antenna is so tall and the 
weight is distributed over its entire length 
(the weight is not all down by the base—in 
fact, the heaviest part is the middle), I wouldn’t 


install it on a roof unless this were really a 
last resort. And then, I'd use a very strong re- 
inforced tripod to hold the bottom, and make 
sure the tripod is well attached to strong sup- 
port members of the roof. And try to set the 
antenna back 25 feet from any edge of the 
roof, to allow room for those three radials. 

4. When you ground-mount your GAP 
Challenger, definitely mount the “mount sec- 
tion” (a three-foot PVC tube) in a bit of ce- 
ment poured into the hole which will hold 
the mount. I ended up digging an 8" diame- 
ter hole, about 30" deep, using a post-hole 
digger, and tapping the “mount section” in- 
to the floor of this hole (tap lightly to avoid 
damaging the top end of the PVC tube, which 
could prevent future antenna installation), 
then pouring in about 75 pounds of “Quick- 
rete” fast-setting concrete to secure the “mount 
section.” If you do this, and I’d recommend 
you do, be sure the “mount section” tube is 
absolutely vertical before, during, and after 
pouring the concrete, checking with a car- 
penter’s level to be sure. If this mounting tube 
goes in just the slightest bit crooked your 
whole installation will be thwarted. You don’t 
want 32 feet of vertical antenna installed at 
a tilt—it would make it mechanically weak 
and funny-looking, and it probably won’t 
work as well. 

5. When you install the antenna itself on 
the mounting tube, definitely get a friend (or 
two) to help. This thing is difficult to handle 
for one person, unless maybe you’re an NBA 
All-Star center, or someone of similar size. 

6. One nice thing about the GAP mount- 
ing is that when the antenna is “mounted,” it 
literally just sits on the support tube and can 
be easily removed within seconds after dis- 
connecting the guy ropes. And don’t worry 
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about “losing” the “mount section” forever 
in a chunk of concrete in your backyard— 
the “mount section” is nothing special, just 
a three-foot piece of PVC tubing that could 
easily be procured at the local hardware store 
or, in a pinch, from GAP themselves. This is 
a nice feature for someone who wants to in- 
stall the antenna but plans to move in the near 
future, or for someone who moves a lot. The 
entire installation; including digging the hole, 
mixing a bag of concrete, pouring it in, wait- 
ing a day or two for it to set, and installing 
the antenna; takes no time at all and would 
not be a chore to repeat several times a year 
if necessary. 


How Does It Work? 


Like crazy, that’s how! Unlike most multi- 
band HF antennas, there’s absolutely no ad- 
justment to make and nothing to “tune” on 
the GAP. Once it’s installed, you just have to 
connect it to a piece of 50 ohm coaxial cable 
and get on the air. Although my antenna is 
installed more than 200 feet behind my house 
(so I needed almost 250 feet of coax feed- 
line), I had it on the air in a matter of min- 
utes after installation. When you order the 
“Challenger,” they ask you what section of 
80 meters you want it to cover, since that’s 
the only band where it cannot cover the en- 
tire band with a low VSWR. I chose the “low 
end” (CW) portion myself, since I chase DX 
more on CW than on SSB, and sure enough, 
the antenna resonated at the low end. The on- 
ly difference is the value of a high voltage 
capacitor that installs inside the top end of 
the antenna tubing (that’s right, inside), and 
GAP ships the appropriate capacitor for the 
part of the band you select. This is not to say 
the antenna won’t work elsewhere on 80 me- 
ters—it will, and pretty well—but the VSWR 
will be higher on the part of the band you 
dont select. 

When I first fired up with the GAP, I called 
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CQ on 20 meter CW and made my first QSO, 
with 4S7WP in Sri Lanka. Following that, I 
worked UA@QCA in Yakutsk, Russia, 9M2AX 
in Malaysia and ZS10U in South Africa, all 
after one CQ. I finally made my first “local” 
contacts a few hours later, when I worked 
VE6AWI/M operating mobile in Edmonton, 
Alberta, and then W2HOA in New Jersey (on 
SSB). To say this antenna is effective would 
be a real understatement. 

Prior to installing the GAP here at my new 
home (this is my first HF antenna here, hav- 
ing just moved in three weeks ago), I used it 
briefly for the 1992 ARRL Field Day oper- 
ation from K6CAB/6 in Ventura County, Cal- 
ifornia, last June. We had the GAP installed 
maybe 50 or 60 feet away from another multi- 
band HF vertical on the same hilltop ridge, 
and had the feedlines from both antennas go- 
ing to a coaxial switch on the 40 meter SSB 
rig. I had the opportunity to switch back and 
forth a few times between the two antennas 
and there was no comparison—signals were 
always stronger on the GAP, sometimes by 


The GAP Challenger DX Series Antennas 


The GAP Challenger DX-VI (and DX-VIII) antennas are rugged, well-made products that perform! They come in a UPS-ship- 
pable carton containing all parts necessary for assembly, including a hex-driver tool used for installing the stainless steel screws 
that hold the sections together. 

Although GAP states that assembly requires about 45 minutes, I found it took about double that time, doing it myself. (A helper 
might have accelerated the process a bit.) The GAP antenna does not come with the three 25-foot radial wires, a hose clamp used 
to attach the recommended rope guy lines to the antenna, or the rope guys themselves. These items might cost an additional $5 to 
$10, depending on what materials you choose and how long your guy lines will need to be. For radials, I used two-conductor #14 
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S units, not just dB. Reports received from 
our transmissions confirmed the same results 
on transmit. 

The only weak point I can mention about 
the GAP—if you’d even call it a weakness— 
is that its angle of radiation appears to be too 
low to effectively work the close in skip. As 
you know, HF ionospheric propagation re- 
quires that signals be reflected off ionized 
layers high above the earth, and the anten- 
na’s radiation angle will help determine the 
angle of that reflection. If your radiation an- 
gle is straight up (90 degrees), all your sig- 
nal will be reflected back down towards you 
and the skip you can work will be very short, 
or close to you. If your radiation angle is very 
low, (0 degrees, right on the horizon), your 
signal will be reflected back to earth at the 
most distant point possible, and you proba- 
bly won’t work much short skip, because the 
farther DX signals will be much stronger than 
the locals. With the GAP, the radiation angle 
is quite low, making DX easy to work, but 
locals aren’t quite as easy. This is a problem 


with both conductors tied at the antenna end of each radial, and crimped the conductors into 1/: 
tachment to the mounting screws. GAP recommends that radials of at least this gauge be used (heavier might be better), and sug- 
gests using old coaxial cable for radials. For guy lines, I used 1/8" stranded nylon rope from a local hardware store, but this will 
probably only last six months or so in our strong sunshine before it starts to deteriorate. A better choice would be Dacron rope, 
which is UV-resistant and lasts a very long time in all sorts of weather. I’ll change mine before long. 

A tip on radial wire installation: Don’t bury the radials! From my experience, buried radials don’t work as well as above-ground 
ones, and obviously are more difficult to re-orient should that need occur. Lay the radials flat along the ground (grass, dirt, or what- 
ever) and hold them in position with hammer-in tent stakes. This works well and allows you to move the radials around easily if 
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encountered with most verticals of good | 
design and efficiency, and the only thing ie 
can recommend to counteract this is to install - 
a fairly low dipole (horizontal, or parallel to — 
the earth) for any band where you want 
to work the short skip as well as the long- — | 
haul DX. A low dipole will have a much — 
higher radiation angle than the GAP, and will 
help fill in the holes left by its low-angle 
radiation. But if DX is your goal, the GAP 
performs very admirably for a multiband, 
low-cost antenna that requires almost no 
property. | 
Did I mention the price? The GAP costs — 
only $250 or so, making it one of the less ex- 
pensive multiband verticals. I think it offers 
more “bang for the buck” than any antenna 
I’ve ever used for HF, and is so low-priced 
that home-brewing an equivalent antenna is 
almost senseless (aluminum tubing is ex- 
pensive). If you like to build, experiment with 
supplemental dipoles to assist the GAP in 
achieving both short- and long-haul capabil- 
ities. RF 
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VSWR Analysis 


I measured the VSWR, that all important parameter to hams (although it really 
shouldn’t be), on all the GAP’s rated bands of operation, plus a few bands it is not 
rated for, like 30 meters, 17 meters and 6 meters. The VSWR was measured using 
laboratory instruments, with the directional coupler installed right at the base of the 
antenna using only the GAP-supplied feedline section, which extends about one 
foot from the antenna base when it’s assembled. This way, the SWR was not im- 
proved by the loss of my rather lengthy transmission line to the shack. 

The 80 meter 2:1 SWR bandwidth was precisely what GAP said it should be: 
160 kHz. But that doesn’t make the antenna unusable elsewhere in the band, as it 
produced strong signals across the entire amateur band and the automatic antenna 
tuner in my TS-850S was able to match the system everywhere and produce full 
output. On 40, the GAP is a joy. Its SWR is below 1.7:1 across the entire band (un- 
like most multiband verticals) and it got out like gangbusters. Running a kilowatt 
output on SSB, I found myself working DX every night, and often winning in pile- 
ups. On 20 meters, the GAP performs admirably, although does not compete with 
the big guns using monoband yagis on tall towers. Its SWR ran from 1.75 to 2.1:1 
across the band—a bit on the high side, but nothing to worry about—and it got good 
reports. On 15, the GAP matched very well across the band, never higher than 1.5:1 
SWR, and again helped me receive competitive signal reports. On 12 meters, the 
SWR is good across the 100 kHz of band we are authorized to use, but I didn’t work 
many stations as there was not much activity when I had time to operate. On 10 
meters, the GAP truly covers the entire 1.7 MHz of band, with SWR running from 
1.15 to 1.85:1 across the whole segment. I made many contacts on 10, as this is a 
very popular band, and received excellent to “outstanding” signal reports. 

Although the Challenger is not rated to operate 30, 17 or 6 meters, I heard lots 
of signals on these bands so I decided to take VSWR measurements and make some 
contacts. On 30 meters, the SWR runs from about 2.2 to 2.65:1 across the band (not 
very encouraging), but when I used the antenna I was able to make lots of contacts 
while running 100W output from my TS-850S, whose internal automatic antenna 
tuner had no problem matching the system. Signals from the East Coast (2,500- 
3,000 miles away) were consistently strong beginning before sundown and contin- 
uing through the night. On 17 meters, the SWR is above 3:1 across the band, indi- 
cating a very severe mismatch, beyond the range of accuracy of my directional cou- 
pler, so I did not take point-specific data; however, the darned antenna refused to 
not make contacts so, using the internal tuner in the 850S, I loaded up and worked 
about a dozen stations all over North America and the Pacific using this antenna 
that definitely ““won’t work” on 18 MHz! 

On 6 meters, the GAP is obviously going through one very strange impedance 
gyration, as the SWR curve looks like a bouncing ball and wanders all over the 
place, dipping at 50.2 and 50.8 MHz, and elsewhere up the band. But the SWR 
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never exceeds 3:1, and the antenna really does work (to some extent) on 6 meters. 
I used it on FM, above 52 MHz, to make contacts through repeaters about 50-60 
miles away, and also a few simplex QSOs. While I’m not overly impressed with 
the results, the GAP will work 6 in a pinch and might allow some hams to avoid 
putting up still another antenna for an occasionally-used band. 


A Word Regarding SWR 


This mathematical ratio of transmission line to load impedance is often not ter- 
ribly important to operations and is a factor completely independent of antenna ef- 
ficiency, surely a more important parameter. We often want to know what the SWR 
is for an antenna, as it can be a good indication of antenna resonance, connection 
problems, opens or shorts in our feedlines, and so forth. It can be handy to know 
that your 40 meter antenna has an SWR of 1.75 at 7100 kHz, and to keep that da- 
ta on file for future reference. If, six months later, you find the same antenna’s SWR 
as 3:1 at 7100 kHz, you’ll know something has changed and you can investigate to 
find out what happened. (Sometimes, the change is something as simple as the an- 
tenna wire stretching and changing the resonant frequency of a dipole!) Or, on VHF, 
you might find your 222 MHz antenna’s SWR mysteriously “improving” with age. 
In this case, it’s probably the transmission line’s fault: As coaxial cable ages and 
deteriorates from the effects of ultraviolet radiation and other factors, it often in- 
creases in Joss, which will make your antenna’s SWR appear “better,” by the amount 
of cable loss. This is because the reflected power from the antenna is more attenu- 
ated as it travels back down the feedline towards your transmitter, so it will mea- 
sure as “less reflected power” down in the shack, even though the antenna’s SWR 
hasn’t changed a bit! These are the kind of things to look out for when measuring 
SWR, and they are valid reasons for making the measurement and keeping the da- 
ta handy. 

Still, SWR is not related to antenna radiation efficiency, and two great examples 
come to mind: (1) The antenna I have with the best SWR is one I can’t make a sin- 
gle contact with, because it’s my well-shielded Bird “dummy load.” It’s SWR is 
perfect up to more than 1000 MHz, but it’s so well shielded I can’t work a thing 
with it! (2) I worked Australia, back when I lived in New Jersey, running 5 watts 
output to a half-wave end-fed wire without an antenna tuner (because I didn’t have 
one at the time). This was on 20 meter CW, and the antenna wire was 35 feet long, 
just perfect to make it about a million-ohm load. I fed it with about 50 feet of coax, 
and the SWR was so high I couldn’t detect any difference between “forward” and 
“reflected” meter indications in the shack. I heard a VK3 calling CQ, about S4, an- 
swered him, and completed a 10-minute QSO with this “impossible” antenna. A 
better indication of how an antenna works is “What does it hear?” If you hear plen- 
ty of stations, many of them will hear you, too. 
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Is Your Radio Club Sagging? 


by Gordon E. Hopper WIMEG 


Lately, a few articles about radio club ac- 
tivity have appeared in amateur radio mag- 
azines which left the impression that these 
activities are operating at a normal, or at 
least satisfactory, pace. This may be true in 
some places, but it does not apply to all 
parts of the country. For instance, some of 
the older radio clubs have gone out of ex- 
istence, while others are barely clinging to 
life. Other clubs are attempting to rejuve- 
nate themselves, lest the ax fall upon them. 

What causes some of these clubs to fal- 
ter? Some people will say, “Times have 
changed, today’s ham is different than his 
older counterpart,” or “A radio club no 
longer serves any useful purpose.” Re- 
gardless of what the actual reasons may be, 
is it in our collective best interest to watch 
radio clubs decline while the number of 
amateurs remains about the same? No! 

Many radio clubs today exist in name 
only. They neither provide technical assis- 
tance nor the group activities that were 
prevalent only a few years ago. Field Day 
operations provide the only activity in some 
clubs, while the number of participants even 
in this has decreased. 

It is true that times have changed, but 
amateur radio is still amateur radio. Would 
it make more sense to ask if technology 
(rather than society) has brought about the 
decline of radio clubs? Is building our own 
equipment an obsolete idea? State-of-the- 
art advancements, complexities and com- 
plications are inherent in today’s electron- 
ic equipment, but is that a good reason to 
watch the home-brewer go the way of the 
slide-rule? 

Many amateur radio clubs today have a 
different breed of ham in comparison to 
those of 20 years ago. Today’s young ham 
operators have many more distractions. Ca- 
ble TV, video games, and new social free- 
doms are grabbing more time away from 
the young person of the 1990s. A faster 
pace of living, and the necessity for even 
teenagers to find jobs to maintain this pace, 
are other major considerations today. With 
all these activities, is it any wonderthat so 
many hams prefer to purchase commercial 
equipment rather than build their own? 

Bosh! We still need active people, held 
together by a common interest, to keep up 
the amateur spirit. Clubs can still teach ra- 
dio theory and Morse code. Members can 
still provide communication for civic af- 
fairs, parades, road races, disaster or emer- 
gency services, Halloween patrols, traffic 
assistance, message handling, Civil De- 
fense work, and many other services. 

Many club officers fail to recognize that 
when a member needs some technical as- 
sistance and fails to get it, that can create 
a downward spiral. With no one to provide 
the younger generation with training, few- 
er technically competant members will be 
groomed for the future. And without easy 
access to equipment repair and maintenance, 
apathy too often takes over. 

How can radio clubs hope to achieve suc- 
cess today when so many obstacles loom 
in front of them? A radio club whose mem- 
bers are predominately youngsters, where 
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the older hams have dropped away from 
the club activities, should embark on an ed- 
ucation plan. Where none of the older mem- 
bers are active, and the newer members 
have no conception of club activities oth- 
er than to gather occasionally ‘and rag-chew, 
what can be achieved? Although some mem- 
bers will participate in Field Day activities, 
a solid plan of attack must be formulated 
and implemented. 

In an effort to help rejuvenate a sagging 
club, some of the following points could 
make the difference between a successful 
club, an unsatisfactory club, or-no club at 
all: 

Set up a so-called steering committee to 
initiate programs and stimulate member- 
ship interest. After a period of time, when 
newer members are appointed to this com- 
mittee, there will always be an experienced 
member on the committee with them. 


bers with contacts at work to haul in.a guest 
speaker. Perhaps there is a military unit in 
your area which could provide an interest- 
ing speaker for your club. Even the Na- 
tional Guard has some kind of radio in- 
stallation. Retired military personnel who 
were associated with radio during World 
War II or later skirmishes should be able to 
make an interesting program. In larger towns 
and cities, the telephone company will of- 
ten be glad to provide a speaker for your 
meeting. They also have plenty of movies 
available to lend. Is there an electric gen- 
erating plant in your area? Planned tours 
of installations of this type often prove in- 
teresting. Tours through radio and TV fa- 
cilities can provide an evening’s entertain- 
ment. Some Federal Aviation Agency in- 
stallations provide tours of their facilities 
including area control centers and large air- 
port control towers. 


“How can radio clubs hope to achieve success today 
when so many obstacles loom in front of them? 
A radio club whose members are predominately 
youngsters, where the older hams have dropped 
away from the club activities, should embark 
on an education plan.” 


If the steering committee knows where 
the members’ interests lie, they can set up 
a program schedule that will cater to these 
interests. If they don’t know, then club mem- 
bership should be surveyed to spotlight their 
various interests. 

If membership numbers are declining, 
the committee can compile a list of local 
hams from the Callbook. A letter describ- 
ing the aims, goals, and projected program 
schedules can then be mailed to area hams, 
soliciting their membership. 

Several ways of promoting attendance at 
club meetings are: social notices or a se- 
ries of continuing articles in local newspa- 
pers, broadcasts by local radio stations, or 
club bulletins. 

Another way of providing more interest, 
both in money and action, is to have some 
form of a concession at all club meetings. 
Selling coffee and donuts provides one form 
of social activity. Enough profit can be made 
from the sale of coffee and donuts to buy 
a new Field Day tent each year, even in a 
20-member club. 


More Interesting Meetings 


If a club is sagging, consider the num- 
ber of meetings being held. Some clubs 
hold meetings biweekly. At this rate, it is 
impossible to provide sufficient program 
material slanted towards the interests of the 
majority of members. Reduce the number 
of meetings and review the types of pro- 
grams presented. 

Many electronics plants are more than 
happy to provide public speakers free of 
charge. You might even have club mem- 
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Some smaller electronics factories allow 
tours through their plants. It does not take 
a giant company producing multimillion- 
dollar equipment for the government to be 
educational or interesting—it can be a small 
company producing diodes, potentiome- 
ters, small components, computers, or com- 
puter modules. Approach a local Army, 
Navy, or Air Force Military Affiliate Ra- 
dio System (MARS) member. Probably he 
would be glad to provide an evening’s pro- 
gram, which could result in either a talk or 
demonstration on teletype, facsimile, or 
surplus equipment conversions. 

' Many things can be accomplished with- 
in.a club to maintain member interest. Pro- 
grams to train or upgrade licenses can be 
initiated. Television interference (TVI) com- 
mittees can assist in helping solve local TVI 
problems. An activities officer can set up 
varied projects or competitions. Examples 
of this are unlimited, but here are a few pos- 
sibilities: ; 

1. Set up a code competition program. 
Those interested can copy the CW practice 
run from W1AW ona specified night. The 
papers can then be checked by a proficient 
operator. A club certificate, (available from 
the American Radio Relay League) can be 
issued by the club to those who qualified. 
Members should be encouraged to copy 
the official CW proficiency runs trans- 
mitted by W1AW to acquire other cer- 
tificates. 

2. Set up a regularly scheduled operat- 
ing club net. Some clubs provide a certifi- 
cate to anyone who successfully contacts 
10 other members. Many other club cer- 
tificates are available throughout the world. 


A club net alone can keep many members ~ 
active. Some nets have a speaker who oc- 
casionally talks to an entire net. This main-— 
tains interest. The various branches of MARS 
have technical nets in their schedule of op- 
eration. 

3. Set up a construction program and ~ 
build something by having a group work- 
ing together. Magazines like this one and ~ 
73 Amateur Radio Today are full of ideas. 
Some clubs build transceivers; others con-_ 
struct small items such as SWR bridges. 
When it comes to home-brewing electron- 
ic gadgets, the sky’s the limit. 

4. Encourage members to participate in 
contests. There are plenty of contests out 
there, many are quite competitive. 

5. Conduct hidden transmitter foxhunts. 

6. Conduct at least one club auction 
every year. 

7. Arrange a competitive method for con- — 
ducting DX contests and obtaining various — 
available certificates. Establish a club ham- 
of-the-year award. 

8. Promote local area hamfests. If your — 
club is small, unite with a group of other — 
small clubs. This effort can promote a — 
successful hamfest. This is shown by the — 
area around Boston, Massachusetts, where — 
some clubs have banded together for sev- 
eral years. They promote very successful — 
annual hamfests. This is a possibility worth 
exploring. q 

9. Field Day activities must be tightly 
planned. The more you organize in advance, — 
the more satisfactory the results. Much can — 
be written about accomplishing a success- — 
ful Field Day, but the most important thing 
is to plan it in advance, rather than at the 
last minute. Select a chairman for this event. 
He should set up committees to handle most — 
of the details. Draw up a set of rules or reg- 
ulations. List all necessary equipment. Make — 
provisions for group feeding: Either obtain . 
a caterer or assess the group and give the — 
money to a food committee. While some 
participants bring their own lunches, a group — 
feeding supplies a sociable atmosphere toa 
the outing. 

10. A club banquet, combined. with the 
installation of new officers, provides a so- — 
cial evening. (Presenting the retizing pres- — 
ident with a gift is highly recommended; it 
motivates new Officers.) | 4 

11. A club bulletin keeps. up the interest — 
of many club members. A’ committee can 
write, publish, and distribute one on a month- — 
ly basis. Even a one-page bulletin, regu- 
larly received, maintains interest; no bul- 
letin (or one spasmodically issued) just 
won’t cut it. A club newsletter can consist — 
of meeting notices, forthcoming programs, 
technical information, notes pertaining to — 
individual accomplishes and general 
items. 

When finances for a meeding place pre- ; 
sent a problem, request aid from local civic — 
groups who already have a facility; a local — 
manufacturer, churches, school assembly — 
rooms or, in some areas, Grange halls, may 
be available. Large food chain stores some- 
times provide free use of a community room 
on their property. 

To summarize, if your club is ‘faltering, E 
explore the use or adaptation of some of — 
the ideas described. If your members have - 
little knowledge about keeping up the ac- 
tivity of a radio club, many of the ideas pre- — 


sented here can help. Try and select active 


amateurs to improve or guide your club. ~ 
When this is accomplished, your club should 
flourish. ; 
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Two Simple Antennas 


by Stephen W. Gibson WB4NBI 


There are not many elements in the aver- 
age amateur station over which you have as 
much control as the final one—the antenna. 
This is the component that launches your care- 
fully generated signal into the air. Depend- 
ing upon the design and location, the signal 
is either sprayed fairly indiscriminately in 
nearly all directions, or it is aimed in a rather 
narrow beam to some carefully selected lo- 
cation. 

There are some amateurs who are lucky. 
They have a number of available trees on their 
property, spaced the right distance apart. With 
this arrangement they can spread a web of 
antennas of various configurations. There are 
a few amateurs who have fire watch towers 
on their property to which beam antennas can 
be attached with a minimum of difficulty. Or, 
if they’re interested in the lower frequencies, 
they can put up “slopers” with no problem. 

Then there are those of us living in such 
quarters as town houses, apartments or con- 
dominiums, where outside antennas, at least 
ones visible to the neighbors, are not per- 
mitted. 


Adapt a Design 


The care and feeding of the antenna is one 
area in which the average ham can experi- 
ment with a minimum of expense. There are 
any number of sources of information that 
he/she can turn to for help and guidance. 

I fall into the category of those who are 
happy to accept the results of a design that 
has been documented by others, or to adapt 
the design to fit my particular set of condi- 
tions without going into the details of how 
and why the design works. This article will 
show you two successful designs that have 
worked for me and my 5 watts of QRP pow- 
er. 

My present QTH is a town house in a com- 
munity typical of those previously mentioned— 
no outside antennas. (The local TV cable com- 
pany does a big business!) Coming to this lo- 
cation from a house located on two acres of 
land, I was not very optimistic about achiev- 
ing DXCC. 

Memories began to come back of hams 
who had loaded up such “antennas” as bed- 
springs, window screens and guttering sys- 
tems, but these expedients did not appeal to 
me. Then I read of a British ham who had 
success with a horizontal loop design installed 
inside the house, and so I adapted this design 
to the existing situation. 


Construction 


My operating position is on the second floor 
of the house in a 13' x 13' bedroom/study/shack. 
At each corner of the room I put in a 10 Ib. 
picture hanger. These go into dry wall with 
little effort and leave easily-patched holes 
when removed. All hardware stores seem to 
carry them. Since they go in at an angle they 
do not pull out easily when the strain is down- 
ward as it is when supporting the antenna. 

For the antenna I used some 24-gauge Ra- 
dio Shack speaker wire left over from in- 
stalling my stereo. Since 15 meters was hot 
at the time, I decided on a full-wave—44'6"— 
hung from the picture hangers with ordinary 
String. It was fed at one corner with RG 58 
coax from a Heathkit tuner left from my ro- 
mance with Benton Harbor. A scrap of plas- 
tic was used as the insulator at the corner, and 
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the two ends of the loop were attached to the 
coax with #8 machine screws. 

With this antenna and tuner combination I 
was able to get the SWR to under 1.5:1 on all 
bands from 10 to 40, and I made contacts to 
Europe and the West Coast without too much 
of a hassle. 

However, thoughts of what the RF had to 
go through before escaping from the shack 
began to creep into my evaluation of the sit- 
uation. I tried running some 26-gauge wire 
out the window to the nearest tree but an 
overnight snowfall clung to the wire and out- 
lined its location to all of the early morning 
walkers. 

Then I saw a description of what looked 
like a possible improvement to my situation. 
In a collection of antenna designs published 
by the English QRP group, G-QRP, there was 
one titled “The 4 Band Up-and Outer” by a 
Yank, C.F. Rockey W9SCH. It looked as 
though this could be placed close to the house 
wall and not be so noticeable. In addition, the 
vertical orientation would probably give the 
better low angle radiation advised for DX 
work. 

You can see from Figure | that the design 
is very simple. There is a 16' vertical element 
and a 12' horizontal one, and the antenna can 
be fed with 300 ohm open wire feeder or 300 
ohm twin-lead. 

In my location, the top of the vertical ele- 
ment is fastened with string again to a screw 
eye put into the eave overhang outside the 
shack window. The bottom of this element 
comes within 6" of the porch floor on the first 
floor level and is attached to another screw 
eye in the floor. The horizontal element is 
stretched out and tied off to the nearby porch 


railing. Since both elements are close to the 
house wall they do not interfere with the use 
of the porch. i aa 
A scrap piece of Plexiglas is used to con- 
nect the antenna elements with the lead in as 
in the loop using #8 machine screws. In my 
installation I used some 300 ohm twin-lead 
that I had in the junk box and connected it to 
the same tuner as described previously. 
Does it work? My very first contact right 
after finishing the installation was out to the 
West Coast from here in Virginia. * 


QRP Organizations 


QRPers seem to do more home-brewing 
and experimenting, or at least they publish 
more. This aspect of the hobby goes back to 
the beginning of it all when nearly everything 
was handmade and wired together. If this sort 
of thing appeals to you, you might consider 
joining one or more of the organizations de- 
voted to QRP operating and get their publi- 
cations. oe 

The QRP Quarterly is published by the 
QRP Amateur Radio Club International, and 
sending $2 to Mike Kilgore KGSF, 2046 Ash 
Hill Road, Carrollton TX 75007 will get you 
a sample copy and membership information. 

The English ““G-QRP” publication, SPRAT, 
seems to also cover all aspects of the hobby, 
with contributions from amateurs worldwide. 
Subscription and membership information 
can be obtained from Luke Dodds WSHKA, 
2852 Oak Forest, Grapevine TX 76051. 

Both of these organizations are worth their 
$12 annual membership fees, and I think that 
you will find the publications make interest- 
ing reading. Good luck! PRE 
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Figure 1. Design for a simple QRP antenna. 
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Two Simple Antennas © 


by Stephen W. Gibson WB4NBI 


There are not many elements in the aver- 
age amateur station over which you have as 
much control as the final one—the antenna. 
This is the component that launches your care- 
fully generated signal into the air. Depend- 
ing upon the design and location, the signal 
is either sprayed fairly indiscriminately in 
nearly all directions, or it is aimed in a rather 
narrow beam to some carefully selected lo- 
cation. 

There are some amateurs who are lucky. 
They have a number of available trees on their 
property, spaced the right distance apart. With 
this arrangement they can spread a web of 
antennas of various configurations. There are 
a few amateurs who have fire watch towers 
on their property to which beam antennas can 
be attached with a minimum of difficulty. Or, 
if they’re interested in the lower frequencies, 
they can put up “slopers” with no problem. 

Then there are those of us living in such 
quarters as town houses, apartments or con- 
dominiums, where outside antennas, at least 
ones visible to the neighbors, are not per- 
mitted. 


Adapt a Design 


The care and feeding of the antenna is one 
area in which the average ham can experi- 
ment with a minimum of expense. There are 
any number of sources of information that 
he/she can turn to for help and guidance. 

I fall into the category of those who are 
happy to accept the results of a design that 
has been documented by others, or to adapt 
the design to fit my particular set of condi- 
tions without going into the details of how 
and why the design works. This article will 
show you two successful designs that have 
worked for me and my 5 watts of QRP pow- 
er. 

My present QTH is a town house in a com- 
munity typical of those previously mentioned— 
no outside antennas. (The local TV cable com- 
pany does a big business!) Coming to this lo- 
cation from a house located on two acres of 
land, I was not very optimistic about achiev- 
ing DXCC. 

Memories began to come back of hams 
who had loaded up such “antennas” as bed- 
springs, window screens and guttering sys- 
tems, but these expedients did not appeal to 
me. Then I read of a British ham who had 
success with a horizontal loop design installed 
inside the house, and so I adapted this design 
to the existing situation. 


Construction 


My operating position is on the second floor 
of the house in a 13' x 13' bedroom/study/shack. 
At each corner of the room I put in a 10 Ib. 
picture hanger. These go into dry wall with 
little effort and leave easily-patched holes 
when removed. All hardware stores seem to 
carry them. Since they go in at an angle they 
do not pull out easily when the strain is down- 
ward as it is when supporting the antenna. 

For the antenna I used some 24-gauge Ra- 
dio Shack speaker wire left over from in- 
stalling my stereo. Since 15 meters was hot 
at the time, I decided on a full-wave—44'6"— 
hung from the picture hangers with ordinary 
string. It was fed at one corner with RG 58 
coax from a Heathkit tuner left from my ro- 
mance with Benton Harbor. A scrap of plas- 
tic was used as the insulator at the corner, and 
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the two ends of the loop were attached to the 
coax with #8 machine screws. 

With this antenna and tuner combination I 
was able to get the SWR to under 1.5:1 on all 
bands from 10 to 40, and I made contacts to 
Europe and the West Coast without too much 
of a hassle. 

However, thoughts of what the RF had to 
go through before escaping from the shack 
began to creep into my evaluation of the sit- 
uation. I tried running some 26-gauge wire 
out the window to the nearest tree but an 
overnight snowfall clung to the wire and out- 
lined its location to all of the early morning 
walkers. 

Then I saw a description of what looked 
like a possible improvement to my situation. 
In a collection of antenna designs published 
by the English QRP group, G-QRP, there was 
one titled “The 4 Band Up-and Outer” by a 
Yank, C.F. Rockey W9SCH. It looked as 
though this could be placed close to the house 
wall and not be so noticeable. In addition, the 
vertical orientation would probably give the 
better low angle radiation advised for DX 
work. 

You can see from Figure | that the design 
is very simple. There is a 16' vertical element 
and a 12' horizontal one, and the antenna can 
be fed with 300 ohm open wire feeder or 300 
ohm twin-lead. 

In my location, the top of the vertical ele- 
ment is fastened with string again to a screw 
eye put into the eave overhang outside the 
shack window. The bottom of this element 
comes within 6" of the porch floor on the first 
floor level and is attached to another screw 
eye in the floor. The horizontal element is 
stretched out and tied off to the nearby porch 


Fe Oe " ! a 


railing. Since both elements are close to the 
house wall they do not interfere with the me 
of the porch. 
A scrap piece of Plexiglas is used to con- 
nect the antenna elements with the lead in as 
in the loop using #8 machine screws. In my 
installation I used some 300 ohm twin-lead 
that I had in the junk box and connected it to 
the same tuner as described previously. 
Does it work? My very first contact right 
after finishing the installation was out to the 
West Coast from here in Virginia. ‘a 
QRP Organizations ! 


QRPers seem to do more home-brewing 
and experimenting, or at least they publish 
more. This aspect of the hobby goes back to 
the beginning of it all when nearly everything. 
was handmade and wired together. If this sort 
of thing appeals to you, you might consider 
joining one or more of the organizations de- 
voted to QRP operating and get their publi- 
cations. . 

The QRP Quarterly is published by the 
QRP Amateur Radio Club International, and 
sending $2 to Mike Kilgore KGSF, 2046 Ash 
Hill Road, Carrollton TX 75007 will get you 
a sample copy and membership information. 

The English ““G-QRP” publication, SPRAT, 
seems to also cover all aspects of the hobby, 
with contributions from amateurs worldwide. 
Subscription and membership information 
can be obtained from Luke Dodds WSHKA, 
2852 Oak Forest, Grapevine TX 76051. 

Both of these organizations are worth their 
$12 annual membership fees, and I think that 
you will find the publications make interest 
ing reading. Good luck! RE J 
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Porch Floor 


300 ohm 
Twinlead 


Horizontal Element 


#8 X 3/4" 
Machine Screws 


Figure 1. Design for a simple QRP antenna. 
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Building the Ramsey 
FX-223 Transceiver 


by John Cunningham AA4AW 


Decades ago hams prided themselves on 
building their own equipment—whether it was 
from a kit or from parts in the junk box. Most 
builders believed that their product was bet- 
ter, or at least cheaper, than factory-assembled 
radios. There are still kits available today that 
are less expensive than pre-assembled equip- 
ment and that help the user learn construction 
and electronics as he builds. 


The Ramsey Kit 


Ramsey Electronics is answering this chal- 
lenge. It produces numerous kits, including 
transceivers. The cost of the FX-223 transceiv- 
er (the 222-225 MHz rig which I assembled)— 
including the case but not including the mi- 
crophone, speaker, and power supply—is about 
$180. 

Ramsey was prompt about sending the kit; 
I had it eight days after I ordered it. I didn’t 
find any parts missing, or any defective com- 
ponents. I also found Ramsey’s instructions to 
be straightforward, with two checkboxes be- 
side each set of instructions. Ramsey’s claim 
that the kit can be put together in two evenings 
by a fast kit builder probably is accurate. 


Assembly Was Easy 


There was only one mistake I found in the 
instructions. After assembling the stage F cir- 
cuit, Ramsey tells you that to test the circuit 
you need to temporarily install a jumper wire 
to get the proper voltage to the circuit being 
tested. The word “temporarily” is the only hint 
you get that the jumper will be removed even- 
tually. Several pages later, when testing cir- 
cuit H, they say, “We assume. . . a jumper wire 
is still in place.” Several steps later when the 


kit is almost complete, Ramsey calls for you 
to make another test. This time the kit will not 
work unless the jumper is removed. Since there 
were no instructions to remove the wire, it was 
only at a guess that I did so. The circuit worked 
after the jumper was removed. 


Getting Organized 


Ramsey groups most of the parts for you. 
All of the 0.01 LF capacitors were on one rib- 
bon and all the 0.1 F were on another. The 
same was true for most of the resistors. All of 
the transistors were in one plastic zip-lock bag, 
and all of the integrated circuits were in an- 
other. With that much organization already 
done for you, the parts were easier to find. The 
organization of parts was not all done by Ram- 
sey; there was still room for the use of egg car- 
tons or the corrugations in cardboard boxes to 
organize the other parts. 

With Ramsey kits you assemble a system 
and then test that system as you go—none of 
this business of assembling the entire kit be- 
fore you test any of it! The first thing Ramsey 
asks you to assemble is the power supply. There 
are three voltages: 12, 5, and 8 volts. The volt- 
age sources are essential for the rest of the rig 
to work, so it is logical to start here. Assem- 
bling the first steps, then testing the system 
and finding that it works, gives the builder con- 
fidence to proceed. If for some reason the volt- 
ages. are not right, the problem can be found 
easily since there are few components on the 
board at this point. 

Ramsey warns you that its circuit card was 
not meant to have parts put on and taken off 
later. However, the idea that you will never 
have to remove a component once it is installed 


Photo B. The assembled rig, mounted and working. 
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Photo A. The FX-223 in early stages of assembly. 


is an ideal that cannot always be achieved— 
especially if you want to modify the kit later. 
After all, that’s why many of us build kits in 
the first place. 

The old Heathkit company provided com- 
ponent layouts that showed what the voltages 
should be on the transistors on their circuit 
cards. In addition, it often had charts that gave 
voltages at critical locations, as well as oscil- 
loscope patterns. These diagrams are great 
troubleshooting aids, and they are sorely missed 
in the Ramsey kits. It would not take a lot of 
effort for Ramsey to include these. 


Will Kit Building Make a Comeback? 


In today’s factories, robots are doing a lot 
of the equipment assembly. These automated 
machines are faster and more accurate than 
humans, and they make the cost of the rig low- 
er than it would be otherwise. Kits may nev- 
er be as sophisticated as factory-built rigs, but 
if you want simplicity and have a desire to 
learn, turn to a kit. 

As I stated earlier, the FX-223 is not a full- 
featured transceiver like the kind we’re used 
to. The feature I miss the most is a digital read- 
out. Another is autopatch capability (though 
wiring in a simple Touch-Tone pad, or a mi- 
crophone with the pad built in, would be fair- 
ly easy to do). Still another is that the FX-223 
is initially limited to only 12 channels. Can 
these missing features be put in later? You bet! 
Ramsey has kits that will add many of these 
features and others can be home-brewed with 
just a little ingenuity. 


& 


One thing you cannot duplicate if you add 
these features is compactness. A Ramsey-as- 
sembled kit with a digital readout, a tone en- 
coder, and more than 12 frequencies will be 
bulkier than a commercially-built rig with the 
same features. 

Some features would be harder to build in- 
to a Ramsey kit. One of these is programmed _ 
memory, and another is scanning ability. The 
March 1993 issue of 73 Amateur Radio Today 


had an article that told how a similar Ramsey. 


kit (the 2 meter version of the FX-223) could 
be hooked up to a. computer and all of these 


features incorporated (“Computer Control for © 


the Ramsey FTR-146” by Richard E. Lucka 


WDS8BNR, p. 60. Also see “Updates” April 
1993 p. 39, June 1993 p. 59, and August 1993 
page number TBA). A split voltage-controlled. 


oscillator, which would allow transmitting and 


receiving simultaneously, is also possible with 


this kit. é 
The prices of new amateur equipment keeps 


going up, and rigs get more complicated, At ‘ 


some point, transceivers simply become too — 


expensive and too complicated for the aver- 
age ham. 

The time may come when ham rigs will con- 
sist of largely standardized circuit cards. A 
ham will decide what kind of rig he wants, 
what features he wants the rig to have, and or- 
der the cards for such a rig. He could then as- 
semble the rig from the cards and make changes 
as often as he wants. 

My thanks to the XYL, Carolyn KC4NBE, 
who assisted with the project. 


FROM WIND AND SUN 


ORP Solar Power 
Mike Bryce, 2225 Maytlower NW, Massillon, Ohio 44647 


By now you should have a working DIY 
keyer on your table (“Radio Magic,” May and 
June 1993). But, if you’re not so lucky, we’ll 
go over the project and troubleshoot the log- 
ic this month. 

But before we break out the VOM, let’s 
look at the PC board for misplaced compo- 
nents and diodes. I’ ve emphasized proper com- 

_ ponent placement over and over as we built 
_ the project, but it’s very easy to goof. Installing 
a diode backwards will really screw things up. 
_ Be sure you have all the banded ends of the 
diodes soldered to the PC board, with the bands 
pointing in the correct direction. How about 
the 10 mF capacitor? You don’t have it in- 
stalled backwards, do you? The transistor 
Should have the flat side of its case pointing 
toward the wires going to the battery and pad- 
dle. 

Check to see if both of the ICs have their 
#1 pin in the proper location on the PC board. 
Check the PC board overlay for their proper 

_ placement. In both cases, pin #1 should be 

_ pointing in the same direction. In other words, 

_ if you have pin #1 of the 4011 going one way 
_ and pin #1 of the 4027 pointing the other way, 
_ you’ ve got something amuck. Pin #1 is lo- 
cated by the dot or a small #1 on the chip. 
Sometimes you’ll see a notch on one end of 
‘the chip. Looking down from the top of the 
chip, with the notch to the top, pin 1 is to the 

_ left of the notch. 

Check for the proper location of the re- 
maining components. Since you don’t need to 
worry about polarity with the resistors and 
disk capacitors, simply check their location 

on the PC board. Pinpointing misplaced re- 
sistors can be tricky. Check for proper place- 
ment by using the color code bands on the re- 
sistors against the PC board overlay. If you 
don’t know all of the resistor color codes by 
heart, then use a resistor color wheel to speed 
_ things up. You used to be able to get these at 
Radio Shack. Mouser Electronics sells them 
for only a couple of bucks. Why not seize this 
opportunity to learn the resistor color code? 
___ If you find that all the components are mount- 
_ ed correctly to the PC board, then the remaining 
_ problem to look for is SOLDERING! Just ask 
anyone who has ever repaired electronic kits 
_ for a living. Nearly 90 percent of the prob- 
_ lems with non-working kits can be traced to 
_ bad soldering. I can’t tell you how to fix your 
_ keyer if you have it soldered incorrectly. Re- 
member, use just enough solder to complete 
_ the joint without cooking the component. 
Look at the foil side of the PC board. Do 
_ you notice any large globs of solder on the 
pads? How about a joint looking gritty, like 
sand? How about two or more pads connect- 
ed together causing a solder bridge? Any of 
_ these things could prevent your keyer from 
- working. 
If you suspect a bad solder joint, heat up 
_ your soldering iron. Now, take the board in 
one hand and raise it in the air above your 
worktable and touch the suspect joint with the 
iron. Gravity will pull the molten solder down 
to the soldering iron’s tip. Watch out for molten 
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solder dripping! Resolder the joint using new 
solder and allow it to cool. Do this to all sus- 
pect soldering joints. 

Have someone else look over your work. 
Your spouse or a friend can help here. You 
don’t need to know advanced AC theory to 
spot a glob of solder where it just doesn’t look 
right. By the way, here’s a handy indicator of 
possible soldering problems: Did you use two 
pounds of solder to assemble the keyer? You 
should have only needed about one to two feet 
of solder for the keyer. 

So, you’ ve checked and checked and checked 
some more, and it still won’t work. Now what 
do you do? Well, in the past I’ve mentioned 
taking voltage checks. Let’s put those theo- 
ries to use troubleshooting the keyer. 


the base of the 2N2222 transistor. You should 
see zero volts there. 

Check for voltage on pins 7 and 8 of the 
4011 and 4027 respectively. They must be ze- 
ro volts as these are the ground pins. If you 
see any voltage on either pin, you have a prob- 
lem and it’s going to be a solder bridge or a 
broken PC trace. You might also have a pin 
not seated in the IC socket. 

If the battery voltage seems to be fine, we 
need to find out if the keyer’s clock is run- 
ning. Lucky for us, this clock is easy to ob- 
serve. You can use an analog VOM or a log- 
ic probe. You can get a logic probe at Radio 
Shack for about $20. It’s well worth the mon- 
ey and it will make a great addition to the 
workbench. A logic probe does exactly what 
the name implies: It checks the state of an IC 
gate and displays the results for you to see, 
usually on a LED in the probe’s handle. Since 
the gate must be either on (a logic 1) or off (a 
logic 0) we can see what is going on at each 
gate. 

You can use an analog VOM to see the 
logic switch, too, provided the logic signal 
we’re trying to monitor is not going too fast. 
If the logic signal is above about 2 kHz the 
meter’s needle can’t respond fast enough. 
That’s when you need the logic probe or, bet- 
ter yet, an oscilloscope. 

Connect the logic probe or analog VOM to 
the output of the clock gate. That’s pin #10 of 


“So, you’ve checked and checked and 
checked some more, and it still won’t work. 
Now what do you do?” 


One of the first things we need to find out 
is what the keyer is doing or not doing. It’s 
not as silly as it may sound. You can have a 
keyer produce only dots, no dashes, and so 
forth. 

If the keyer is dead and won’t do a thing 
but sit there, then you’re in luck as this is the 
easiest symptom to fix. Will the keyer only 
make dots? Only dashes? Won’t key the rig? 
Keys the rig all the time? Sometimes a prob- 
lem with one area will affect a different cir- 
cuit and throw you off course. Let’s dig in. 

Break out your VOM and set it up to read 
DC voltage and connect the negative lead to 
the large ground foil on the keyer’s PC board. 
You can also connect this lead to the negative 
side of the battery clip. Either one will work, 
as they are connected together. 

First things first. Did you use a fresh bat- 
tery for the keyer? You didn’t steal one from 
the smoke detector, did you? 

Use your fingertip to feel the tops of both 
ICs. They should not be even the slightest bit 
warm, especially being powered by a 9 volt 
battery. Any smoke? Better not be; as we all 
know, electronics runs on smoke. Yup! If you 
let the smoke out, the parts will no longer 
work. 

Next, check the battery voltage. It should 
be around 9 volts. If you find the voltage to 
be very low, even with a brand-new battery, 
remove the battery from the keyer and let the 
battery stabilize a bit. Check the battery volt- 
age again. If the battery voltage bounces back 
to 9 volts then you have a short circuit be- 
tween the battery and the PC board. You may 
also have a shorted IC. It’s rare, but it does 
happen. 

Reconnect the battery to the keyer if you 
have not done so already. Using the VOM, 
check for +9 volts at pin 14 of the 4011 and 
pin 16 of the 4027. Is it there? If not, you’ ve 
got an error in your wiring or a missed solder 
joint. If you have the proper voltage, check 


the 4011. You should see the logic probe’s 
LED flash back and forth as the output changes 
state. By running the speed control through 
its range you should be able to see the clock 
either speed up or slow down. If you see noth- 
ing, then check R2, R1, Cl and the connec- 
tions to the speed control. You may also have 
a bad 4011. The only way to tell is to swap 
out the chip with a known good chip. Re- 
member: no clock, no logic, no work. 

If the clock is running, check for operation 
at pin #1 of the 4027. Press the dot key pad- 
dle and watch the output from pin 1. You should 
see it change states as it flip/flops back and 
forth. If-you have the clock going in, but noth- 
ing coming out, check D1, D3, D2 and the 
connection to the key paddles. You may have 
a bad 4027 too. Swap it out with a good one 
and retest. 

Next, check pin #15 of the 4027 for the same 
thing, only this time press the dash paddle. 
Again, you should observe the logic chang- 
ing as the 4027 processes the clock’s pulses. 
If there is a problem here, look at D2, D3, D4 
and, of course, the paddle connections. 

If either half of the 4027 is not working be- 
cause of bad parts or the chip, the keyer should 
produce only dots if FF2 is not working, or 
only dashes if FFI or the parts connecting to 
it are bad. At this point, the logic switching is 
so slow that you may want to use your analog 
VOM to follow the logic through the remain- 
der of the circuit. 

Now, if you can see the logic change states 
on both pin | and pin 15 of the 4027, we have 
to check to be sure they go to the last gate of 
the 4011. Close the dot paddle. Using the probe, 
check for switching logic at pin #12 of the 
4011. Got it there? Good. If not, you have a 
broken PC trace or unsoldered pin on the sock- 
et or an IC pin may have been bent under the 
socket and is not fully seated in the IC sock- 
et. Close the dash paddle. Check for the same 
logic on pin #13 of the 4011. 


Having both dot and dash logic at the input 
to G4 of the 4011, then we must have the prop- 
er output at the gate’s output pin #11. Again, 
use your probe, or VOM, and check for op- 
eration while closing first the dot and then the 
dash paddle. You should see the logic go from 
low to high following the code. Move your 
probe to the base of the 2N2222 and again 
close either paddle. The base voltage should 
increase to 0.7 volt and turn on the keying 
transistor, keying the rig. 

Having followed the logic all the way to 
the switching transistor and you still can’t get 
it to key your rig. You’re down to three choic- 
es: Either the transistor is bad or the wiring 
between the keyer and your rig is bad. The 
last choice is a rare condition. It’s possible the 
2N2222 won’t key your rig and you’ll need 
to rework the keying scheme. Next month 
we’ ll look at some different keying methods. 

Short out the wires going to your rig from 
the keyer. I assume you have the rig on. This 
should key the rig. So, this tells us the wiring 
is fine. Check the plugs and jacks again. Then, 
when all else fails, remove the 2N2222 and 
install a new on. Retry the circuit and it should 
work. If not, check around the base of the tran- 
sistor. A keyed-down transmitter may be caused 
by either a shorted 2N2222 or a glob of sol- 
der between the collector and the ground leads 
of the transistor. Be sure you check this area 
over closely. 

That should do it! As Sherlock Homes would 
say, “After you remove the impossible, what- 
ever is left, however improbable must be the 
truth.” 

Did you enjoy this project? Would you like 
to see more simple-to-build projects here in 
“Radio Magic”? Of course, we won’t be go- 
ing into as great detail as we did with the DIY 
keyer, but we’ll do more projects if you’re in- 
terested. Let me know. Let the editors know. 

Next month, we’ll heat up the soldering iron 
again and do some quick modifications to the 


circuit. 
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book 


review 


National Amateur Radio Association 


P.O. Box 598 
Redmond WA 98073-0598 
Price: $9.95 


How to Get Started in Packet Radio 
by Dave Ingram kK4TWJ 


reviewed by Morgan Godwin W4WFL 


When the postman recently deposited a 
copy of How to Get Started in Packet Radio, 
by Dave Ingram K4TWJ, with my concierge, 
I had been struggling to get a multimode da- 
ta controller up and running and had just about 
written off the entire project. Putting my prob- 
lems aside, I picked up the book and settled 
down to learn about that alien and most frus- 
trating mode, packet radio. A few hours lat- 
er I had resolved to see things through and 
was determined to get the beast to jump through 
the hoop on command. 

Writing in an easy “can-do” conversation- 
al style, the author begins with a simple and 
non-technical introduction to packet radio. 
His explanation of digipeating, with its anal- 
ogy to students passing notes in school, is 
technically accurate and easy for newcomers, 
including this writer, to understand. Follow- 
ing a brief history of packet radio and its cur- 
rent capabilities, he explains what it takes to 
get started in packet. Home computers, dumb 
terminals, TNCs, multimode controllers, soft- 
ware parameters, transceiver considerations 
and antenna systems are all covered in terms 
that are easily understood by the Novice. 

A comprehensive survey of available pack- 
et equipment and compatible transceivers and 
antennas guides the prospective packeteer 
through the process of choosing what he’ll 
need to get on the air. There is also a valuable 
chapter on setting up your station. It provides 
helpful suggestions on such practical matters 
as what you'll need in the way of cables to 
interconnect the various bits and pieces, how 
to choose a location for the station, and how 
to deal with TVI and RFI. 

Assuming that the reader has now put to- 
gether his packet station, Ingram leads him 
through the process of setting the various com- 


the TNC, reviews often-used commands, and 
explains how to set transmit and receive lev- 
els and how to perform a self-connect to en- 
sure that everything is operating properly. 
Even those cryptic commands that are required 
to operate a packet station are covered in a 
manner that enabled me to understand (I think) 
what they’re all about. 

A section dealing with making your first 
packet contact provides useful pointers for 
making a direct or digipeater connection and 
for any final tweaking that might be neces- 
sary to make certain everything is working as 
it should. Tips on how to be a good packet 
operator are also included. 

After getting you on the air and through 
your first packet contact, Ingram explains 
BBSs, NET/ROMs, ROSEs, backbones, trunks, 
gateways and other areas of development in 
packet radio. You may not remember much 
of it the first time through, but you can al- 
ways refer to it when you’re ready to explore 
those aspects of packet operation. This sec- 
tion is followed by chapters on portable and 
HF packet operation. Last but not least, there 
is a useful glossary of packet terms and an 
appendix that provides information on how 
to wire cables to connect a TNC or multimode 
controller to your rig. 

I wish that I had read How to Get Started 
in Packet Radio before | took the plunge on 
my own. It would have saved many hours of 
time, effort, and frustration. If you are con- 
sidering packet, you couldn’t do better than 
to start with K4TWJ’s wonderfully readable 
book. 

How to Get Started in Packet Radio is priced 
at $9.95 and is available from most amateur 
radio dealers or direct from the National 
Amateur Radio Association, P.O. Box 598, 
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Interference and Filters 


If you spend all your time in the VHF and 
UHF areas of the spectrum, you probably think 
ham radio is wonderfully clean and quiet, es- 
pecially if you started out on “anything goes” 
CB. Well, I hate to be the bearer of bad news, 
but the HF bands, from 160 through 10 meters, 
are a mess! I don’t mean that they are full of 

_ CB-type craziness (although we do have our 
crazies, believe me), but the HF bands are full 

_ of static, interference from other stations, weird 
noises, you name it. And when propagation is 
really good. reception can be really bad, be- 

- cause everybody and his brother and sister 
crowds the bands. Heaven help you if you hap- 
pen to want to talk to a friend on a contest week- 
end; you might as well go swimming, ’cause 
it ain’t gonna happen! 

_ While nothing short of contest organizers’ 
developing some courtesy and reserving part 
of each band for non-contest operation will ev- 
er solve that last problem, the static and nor- 
mal interference issues are not insurmountable. 
You can’t completely get rid of such things, 
but you sure can make them better. Sometimes 
it makes the difference between carrying on 
your conversation and giving up and heading 
for the pool. So, let’s take a look at some of the 
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solutions to the plagues of radio: noise and in- 
terference. 


Who’s Nancy? 


On HF, you may sometimes hear someone 
refer to “Q.R. Nancy.” No, this isn’t some fa- 
mous ham pioneer. Rather, the name refers to 
QRN, which is the Morse code shorthand for 
natural, as opposed to man-made, interference. 
Although the modern phonetic for N is Novem- 
ber. the old Nancy has survived, although I’ ve 
never heard it used for anything else. 

Mother Nature is one noisy lady. Electrical 
activity in the atmosphere causes all kinds of 
noises, but it is most familiar as lightning, of 
course, and that sure does make one heck of a 
crackle in your radio, even if the bolt is dozens 
of miles away. In fact, if you listen on 80 or 
160 meters, you can hear lightning hundreds 
of miles from your location! If you like listen- 
ing to storms, it can be quite fascinating to catch 
them approaching long before you can actual- 
ly see or hear them the usual way. Unfortu- 
nately, lightning can destroy your station and 
perhaps your house, and can even kill you. It 
doesn't even take a direct strike to do it; a near- 
by one can distribute enough of a charge to do 
the job. So, if there’s an electrical storm brew- 
ing, disconnect your antennas, ground them 
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and keep away from the gear, OK? It’s per- 
fectly safe to listen indoors on a battery-oper- 
ated AM pocket radio, though, and the AM 
broadcast band is very good for the purpose— 
just tune near the bottom of the band, between 
stations. By the same token, talking on your 
walkie with a rubber duck antenna is fine, too, 
as long as you’re indoors and using the batter- 
ies. I remember once, when I was a teenager, 
I was drinking from a water fountain when 
lightning struck about 1,500 feet away. I got a 
noticeable shock from the metal fountain. Ouch! 
If that strike had happened just a little closer, 
I might not be here writing this column. So, 
please, no ham radio with outdoor antennas or 
AC power during storms, OK? 

Oh yeah, we were talking about QRN. The 
lower in frequency you go, the worse it is. Part 
of the reason so many 80 meter operators use 
big linear amplifiers is to be heard over all the 
static crashes. Another kind of QRN that is very 
common is general atmospheric hash. Some 
days, 20 meters is full of it, but it usually goes 
away at night. Especially after a solar flare, it 
can be really bad for a few days. 


Our Own Fault 


The other kind of interference with which 
we are plagued is Q.R. Mexico. QRM is man- 
made interference, and it ranges from car ig- 
nition noise to the garble of other stations too 
close to your frequency. Many hams try hard 
not to interfere with each other but, sometimes, 
there’s just no way around it, especially on a 
crowded band like 20 meters. There are so many 
stations that it just isn’t possible to stay 3 kHz 
away from anybody else. 


The Bad Old Days 


In the old days, AM was the primary voice 
mode. One of the characteristics of AM is that 
it uses a carrier. It makes a real mess when sta- 
tions get too close together because the com- 
peting carriers cause a “heterodyne,” or con- 
tinuous whistle-like tone, in your receiver. It 
is annoying and painful to listen to over any 
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period of time. 

Now, most voice on HF is transmitted using 
SSB. Thankfully, there’s no carrier, so there 
are no heterodynes. But SSB creates its own 
annoyances. Stations whose frequencies are 
near the high end of your receiver’s passband 
(the range of frequencies it can hear, relative 
to the frequency on its display) cause “mon- 
key chatter,” which sounds like speech but is 
squeaky and unintelligible. Stations toward the 
low end cause a grumbling sound which I find 
even harder to listen through. Is there any way 
to get rid of all this junk and just hear the sig- 
nal you want? Well, sometimes. 

The big difference between QRN and QRM 
is that QRN is random and fairly constant across 
a range of frequencies, while QRM is more 
specific in form and also in frequency. So, it 
takes different approaches to remove them. 
Let’s look at what’s available. 


Snap, Crackle... 


Static crashes and auto ignition noise actu- 
ally have something in common: Both consist 
of very rapidly-rising and falling pulses. In oth- 
er words, they have bunches of popping sounds. 
The rate at which they rise is much faster than 
anything due to speech modulation, so it is fair- 
ly easy to make a circuit which will detect that 
rapid rise and mute the receiver for the frac- 
tion of a second the noise is occurring. As it 
turns out, the brain doesn’t notice tiny moments 
of silence very much, so a momentary mute is 
much nicer than a momentary pop. Most ra- 
dios have noise blankers which do a decent job. 
Some have adjustable thresholds and time pe- 
riods, while others just have an on/off switch. 
The effectiveness of the noise blanker depends 
on its design and on the characteristics of the 
offending noise. Blankers are far from perfect, 
but they can make the difference between an 
ear-splitting headache and comfortable com- 
munications, especially in a mobile setup. Pow- 
er-line noise, which is caused by arcing in the 
electric company’s insulators out on the pow- 

Continued on page 23 


UNADILLA ANTENNA 
MANUFA 0.A 


PO Box 4215 BVeAndoversMA’ 


RIN 


*01810 (508) 


BiGsicnat 222 


9-5 EST M-F 


Amateur Antenna Baluns 


For over 20 years, preferred by Amateur, 
Military and Commercial Operators. 
Assembled with all stainless steel 
hardware and a built-in lightning arrester 
minimizes your TVI, maximizes your 


W2DU 
(HF&VHF) 


W2AU 4:1 
200/50 or 300/75Q 
Hi-Impedance Antennas 
(ie:Folded Dipoles) 


W2DU-VHE 
30-300 MHz 


Contact Your Local Ham Dealer Today!!! 


Baluns-Antenna Kits-Filters-Center ineulators-ENDsulators™-Coaxial Relays 
All products come with a 30 Day Warranty 


-NOTICE- 


We are the NEW manufacturers of the original 


JAMES MILLEN™ Products 
508) 975-2711 9am-5pm EST 


M-F 
CIRCLE 136 ON READER SERVICE CARD 


Say You Saw It In ULI JULY 1993 21 


Loopstick Receiving Antennas 


A lot of amateur operators use a separate an- 
tenna for receiving, and a lot of them select the 
desktop loopstick for the low bands (40 me- 
ters and under). The loopstick antenna is sim- 
ilar to the small loop (discussed in.a previous 
column) in that it has a figure-eight pattern that 
exhibits broad maxima lobes and very sharp 
nulls. These nulls are what makes the loopstick 
good for direction finding, and for placing an 
offending co-channel or adjacent channel sig- 
nal into the trash can. The idea is simple: Po- 
sition the null on the interfering signal and it 
will attenuate him or her while not materially 
affecting the desired signal . . . provided that 
the offending signal is not on the line that pass- 
es through both your location and the location 
of the desired signal. 

The loopstick antenna consists of a ferrite 
rod wrapped with wire (Photo A) and covered 
with tape in order to keep the wire in place. 
The wideband variety of loopstick does not 
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by Joseph J. Carr K4IPV 


resonate the loop. The examples shown in Fig- 
ure 2 are tuned. In Figure 2A the main coil is 
split between two ends, and a split-stator ca- 
pacitor is used to resonate it. A small coupling 
coil carries signal to the receiver. In Figure 2B 
the entire loop is resonated by a single capac- 
itor, and the inductor is tapped for the signal 
connection. This loop is based on the Amidon 
Associates [2216 East Gladwick Street, 
Dominguez Hills CA 90220; tel. 213-763-5770 
(voice) and 213-763-2250 (fax)] FB-43-101 
ferrite rods. 

First, wrap the rod with a single layer of ei- 
ther black electrical tape or that white Teflon 
tape used to waterproof plumbing pipe threads. 
Next, wrap the rod with wire. It is best to use 
either #24 or #26 enameled or Formvar-cov- 
ered wire. From the center, the ferrite rod is 
wrapped with about three feet of the wire in 
each direction (leave 1/8 to 1/4 inch of rod free 
at the ends). Cut off the excess wire. Next, cov- 
er the wire with an additional layer of tape to 


To 
Receiver 


keep the wire in place. 

Coupling to the receiver in the loopstick 
shown in Figure | is through a small winding 
consisting of 5 to 10 turns of wire. This wind- 
ing is electrically separate from the resonating 
coils, but is magnetically coupled to them. The 
coupling winding may or may not be tuned, 
but tuning of the main coil is highly recom- 
mended. In my own experiments, I couldn’t 
find a significant difference between tuning or 
not tuning the coupling coil, so I tend to leave 
the capacitor (C2 in Figure 2A) out for the sake 
of simplicity. 

The loopstick shown in Figure 2A is tuned 
by a dual capacitor, or “split-stator’” capacitor. 
In this case each segment is tuned separately, 
but with capacitors that are ganged to the same 
mechanical shaft. For a contrast, see the sin- 
gle-tuned loopstick shown in Figure 2B. 

The two windings of Figure 2B are connected 
together and then soldered to either a single 
wire “downlead” to the receiver or the center 


Shield 


Figure 2. A) Double-tuned loopstick; B) single-tuned loopstick. 


Photo A. Ferrite rod wound with wire forms a 


loopstick antenna. 
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Loopstick 


<< Antenna 


Figure 1. Figure-eight pattern of 
the loopstick (note orientation 
of antenna). 


conductor of a length of coaxial cable (or coax 
connector). In some cases, the shield of the 
coax is not grounded. Experiment with it to 
see which is proper for your case. Sometimes, 
connecting the shield to ground at the receive 
end reduces signal levels, but in other cases it 
apparently does not. 

Loopstick antennas suffer from an “anten- 
na effect,” i.e. interaction with local con- 
ductors and the ground. This effect is over- 
come by using an open U-shaped shielded 
enclosure for the antenna. The rod is mounted 
to an insulated stand-off with nylon machine 
screws and hex nuts. The loop is held to the 
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Photo B. Palomar loop and LA-1 preamplifier. 


Oe ee 


eS ee ee 


re. wes oe ee 


a 


ee ee 


a 


SS esr epee 


= oy 


BS Figure 3. A) Cardioid pattern of loop; B) circuit for antenna. 


stand-off using a plastic or nylon cable 
clamp. 

If you’re not into building loopstick anten- 
nas, then there are commercial models avail- 
_able. I’ve used the Palomar Engineers (P.O. 
Box 455, Escondido CA 92033; tel. 619-747- 

3343) Model LA-1 loop amplifier and fre- 
quency selective loop (see Photo B). The par- 
ticular loop shown here is the Type BCB, which 
is intended for the AM broadcast band (550 to 
1630 kHz). Other models of loop, which also 
mate with the LA-1 loop amplifier, are avail- 
able for the shortwave amateur radio and in- 
ternational broadcast bands. 

The Palomar loop is a resonant type. A tun- 

‘ing control on the LA-1 allows the operator to 
resonate the loopstick to the received signal 
frequency. The loop can be adjusted for az- 
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er poles, also can be greatly reduced by noise 
_blankers. You’d be surprised at how many sub- 
urban hams suffer from this kind of noise. Al- 
though QRN crashes sometimes can be reduced, 
_as a rule they don’t respond as well because 

they don’t rise as fast, so the blanker often 
doesn’t catch them. 


Clamp Down Tight 


The bandwidth of your receiver is related to 
_the mode you are listening to. If you’ re listen- 
ing to SSB, you need about 3 kHz of width, al- 

‘though it’s possible to understand speech with 
as little as 1.8 kHz. If, however, you’ re listen- 
ing to CW (Morse code), you may need only 
about 200 Hz! The wider your receiver’s band- 
width, the more noise it can let in. So, it pays 
to use as narrow a bandwidth as possible. But, 
if you narrow it down too much, voices will 
become muffled and CW will get so muddy 
that you can’t tell when the dits and dahs be- 
‘gin and end! So, it’s always a compromise. 


Crystal Power 


_ Crystal or ceramic filters are used in ham 
rigs to define the bandwidth. Most of them have 
‘pretty steep skirts, which means that the range 
_of frequencies between where they start to cut 
things off and where they completely cut them 

off is narrow. The steeper the better; there’s no 
use letting more through than you want. Those 
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imuth because it can be rotated in the hori- 
zontal direction. It can also be rotated +/-90 
degrees in elevation. This latter ability is use- 
ful on most bands because the skywave may 
arrive at an odd angle, other than horizontal, 
especially if it is distorted by local buildings 
or other structures. 

Figure 3A shows a case where the antenna 
pattern is cardioid (i.e. heart shaped). In this 
case, the antenna pattern is altered from the 
figure-eight pattern by using a “sense anten- 
na” (see Figure 3B) The sense antenna is an 
omnidirectional whip, 14 to 24 inches long, 
that is connected to the antenna circuit through 
a phasing potentiometer. A portable radio re- 
placement whip or homemade whip will suf- 
fice for the sense antenna. The sense antenna 
is used to reduce one lobe and make the an- 


filters go a long way toward removing adja- 
cent stations, but they (the filters) have the dis- 
advantage of being fixed; you can’t change 
their widths. Better radios, however, often have 
IF shift or variable bandwidth tuning controls 
which move some oscillator frequencies around 
and shift the signal with respect to the filter. 
Since it’s all relative, it doesn’t matter which 
one shifts, so the effect is exactly the same as 
if the filter’s frequency itself were changing. 
So, if you have some LID (Lousy Inconsider- 
ate Dummy) tuning up just above you or start- 
ing up a conversation too close to your fre- 
quency, you often can reduce the interference 
with these controls. There’s a limit, of course; 
as I mentioned before, signals get hard to un- 
derstand when the bandwidth’s too small. But, 
it’s a lot more pleasant to listen to a somewhat 
muffled voice than loud monkey chatter or 
grumbling. 


The Deep and Narrow Path 


Remember I mentioned that SSB caused 
no heterodynes? Well, that’s true when people 
are talking. But, when someone is tuning up 
a transmitter or amplifier, or adjusting a tuner, 
a carrier must be used, and it sounds just 
like any carrier. In other words, the squeal is 
back. 

A special circuit called a notch filter can suck 
that noise right out of there. Usually operating 
in the IF (Intermediate Frequency) stages of 
the radio, this filter is not made from crystals 
or ceramics, so it’s tunable. You just turn it on 
and adjust the control until the filter matches 


tenna essentially monodirectional (Figure 3A). 
This is the configuration needed for radio di- 
rection finding because it makes the direction 
of the null unambiguous. With the bidirectional 
figure-eight pattern it’s always a guess which 
of the two nulls is placed in the direction of 
the station. 

Radio direction finding is done by finding 
the null on the station of interest. The null is a 
lot deeper than the peak so it gives better di- 
rectional resolution. Finding the null direction 
from a single location results in a line to the 
station, but you don’t know where on the line 
it is located. Finding the null direction from 
three locations, a process called triangulation, 
results in a fair degree of accuracy in locating 
the station . . . all three lines cross very close 
to the transmitter site on a map. 


the pitch of the tone, and the whine magically 
disappears. Unfortunately, this cuts a “notch” 
in the radio’s passband (hence the filter’s name), 
and that does affect the sound a bit. Really sharp 
notches, though, are not too intrusive. A good 
sharp, deep notch filter works wonders on 
“tuner-uppers”’ and it is equally good at getting 
rid of adjacent CW stations because CW is just 
a constant-frequency tone anyway. It does no 
good, though, with adjacent voice stations, be- 
cause voice signals contain lots of varying pitch- 
es and the notch filter is designed to cut out on- 
ly a very narrow range. 

Some rigs also have just the opposite 
of a notch filter. This one’s called a peak filter. 
Usually, it’s in the audio stages, and you turn 
its knob to bring up the signal you want to hear, 
thus bringing down all the others. Like a notch 
filter, a peak filter is a very narrow device. So, 
it’s really useful only on CW, where the signal 
you want to hear is nice and narrow. If the fil- 
ter were wide enough for a voice signal it 
wouldn’t do much good at getting rid of any- 
thing. 

That about covers the filters available on to- 
day’s transceivers. It would seem that they all 
involve a lot of compromise, right? Well, they 
do, but now there’s a whole new genre of fil- 
tering that’s becoming available, and it can do 
amazing things. Some new filters can even re- 
move adjacent voice stations without messing 
up the one you want to hear. Others can remove 
multiple heterodynes at once! Next time, we’ ll 
take a look at those. For now, though, 73 from 
KB1UM and see you next month. 


BATTERIES 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 


7344 TETIVA RD. 
SAUK CITY, WI 53583 
(608) 643-3194 
FAX 608-643-4439 
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Doppler DF Kits 


Roanoak Doppler DF PC Board $36.00 
Board with components $87.50 
“Transmitter Hunting” by KOOV & WB6UZZ 
TAB Books 323 ppg $19.95 


Enclosures & antenna array kits coming soon! 
Free shipping with board purchase. 


California residents add 7.75% sales tax 
Douglas RF Devices 
P.O. Box 246925 
Sacramento, CA 958246925 
(916) 688-5647 
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THE FAMED 2 METER 


A. Ss. A. 9209 


+9 db Co-Linear “MultiWave” Base 
Station Double 5/8 over 1/4 wave 
delivers up to +9 db gain. All fiberglass 
& solid aluminum construction. Fits 
masts up to 1-1/2". 2 Meter Base 
Station 10' length. 


$32.43 


+ $5.00 S&H 
(SC RES. 5% SALES TAX) 
CHECK IN ADVANCE OR C.O.D. 
ALSO AVAILABLE IN 220 & 440 


ASA 


“Service is the Reason For Our Success” 


Tel: (803)293-7888 P.O. Box 3461 
Watts: 1-800-722-2681 Myrtle Beach , SC 29578 


Model 9209 
+9db 
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Townsend Electronics, Inc. 


presents 


C.M. Howes Kits 


for 
mateur Equipment 


"RIG SAVER" 


H.T. and Mobil Mounts 


THE WORLD'S BEST 
in ham radio books and publications 
28 page catalog $1.00 
Outside USA $2.00 
1-219-594-3661 


Townsend Electronics, Inc. 
Box 4155S ¢ Plerceton, IN 46562 
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Understanding Weather and 
VHF/UHF Dx 


If you learn to watch your local weath- 
er conditions, you may reliably predict a 
fascinating summertime VHF and UHF ra- 
dio phenomena called tropospheric duct- 
ing. During periods of tropo activity, you 
can easily access distant repeater stations 
two or three states away! In fact, the tro- 
pospheric duct may become so pronounced 
that a distant repeater 300 miles away will 
actually override, via capture effect, your 
local repeater (only 50 miles away)! 

Down on the worldwide bands, 160 me- 
ters through 10 meters, weather conditions 
have absolutely no effect on your maxi- 
mum range capabilities utilizing ionospheric 
refraction. Whether it’s hot and sunny, or 
cold and snowy, your worldwide signals 
still bounce off the ionosphere and travel 
thousands of miles. 

From 2 meters on up, FM communica- 
tions, as well as weak signal and satellite 
SSB and CW communications, are dra- 
matically effected by summertime tropo 
ducting. These tropo conditions occur from 
July through September, and may be re- 
ferred to as an inverted mirage. Your VHF 
and UHF signals that normally travel in a 


upgrade... 
don't 
stop 
now 


straight line will enter this inverted mirage, 
and will travel hundreds and thousands of 
miles beyond their normal “line of sight” 
range. During the tropo event, VHF and 
UHF line-of-sight signals that are usually 
lost in space are bent back to the curvature 
of the earth, and go, and go, and go! The 
mirage normally sits at about 1,000 feet, 
and acts as a radio mirror to VHF, UHF 
and microwave signals. 

What causes an inverted mirage? The 
answer was on your Technician Class ex- 
amination, and the cause is a temperature 
inversion that is greater than 8 degrees 
Fahrenheit within a 200-foot band, with 
cold moist air below, and cold dry air above. 
Under normal weather conditions the ra- 
dio refractive index of air, represented by 
the symbol “N” for “normal,” is slightly 
above 1—specifically 1.000345. Pressure 
decreases with height in a logarithmic man- 
ner at about | mb (millibar) for every 10m 
(miles) in altitude. Temperature decreases 
20 degrees Fahrenheit for every mile of in- 
creasing altitude in the troposphere, up to 
approximately 40,000 feet. Along with tem- 
perature and pressure dropping, water va- 
por also drops. 

But when the summertime high pressure 


Space to virtually every ham through: 


Higher power transmitters 

Higher gain antennas 

Three axis stabilization 
More bands: 


Downlinks on 10 Meters, 2 Meters; 70, 13, 5 and 3 Cm. 


Uplinks on 70, 23 and 5 Cm. 
Higher Orbit: 

48,000 km. (29,000 mile), 16 hour orbit for increased coverage 

and visibility for many hours each day. 


PHASE 3D NEEDS YOUR HELP! 


A contribution of just a few dollars from EVERY active amateur 
will insure that this new marvel gets into orbit. 


MAKE YOUR CONTRIBUTION TODAY! 


You are also invited to join AMSAT and receive the AMSAT Journal so that you too, can follow the 
progress of Phase 3D and other exciting amateur satellite activities. Dues are just $30 annually in 
the U.S. and $36 in Canada and Mexico — $45 elsewhere. 
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P.O. Box 27 
Washington, D,C. 20044 
(301) 589-6062 

Fax: (301) 608-3410 
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Radio Fun 


by Gordon West WB6NOA 


system comes 
in Over our area, 
the high pres- 
sure “cell” may 
begin to become 
more heavy than 
what it might 
contain, and air 
begins to drop 
out of the cell 
down toward 
the earth. As 
you squeeze 
more air down 
close to the 
earth, it heats up. But very close to the 
earth—usually less than 1,000 feet—light 
winds may create a boundary where all this 
warm squeeze air bottoms out. It is this 
sharp boundary that creates a well-defined 
temperature inversion over a large area of 
the United States, and this temperature in- 
version may be strong enough to cause 
VHF, UHF and microwave signals to re- 
fract along the boundaries of the high pres- 
sure cell. 

Here are some of the popular summer- 
time, stable, high pressure, tropospheric 
ducts: 


PERIPHEX POWER 
LO 


Photo A: “Gordo” WB6NOA goes tropo-ducting with his 
dune buggy and “super horn” microwave antenna system. - 


¢ The Pacific high, between Hawaii and — 
California. 

¢ The Continental high, between the Great 
Lakes and Texas. 

¢ The Gulf high, between Texas and 
Florida. 

¢ The East Coast high, between New 
Hampshire and Florida. 


If you regularly watch your evening 
weather report, pay particular attention — 
to the weather forecaster’s report of a — 
stationary high. If this high pressure — 
system has not moved for more than five 


PACKS FOR 


QS A LOW COST POWER PACK , 


WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN : 


NEW MODELS NOW AVAILABLE 


ICOM 
BP-83S 7.2V 750mah 
$43.50 
BP-84 7.2V 1000mah 
$57.00 
BP-84S 7.2V 1400mah 
$63.00 
BP-85S 12V 800mah 


BP-114S 12V 800mah 
$79.00 


YAESU 
FNB-2 10.8V 500mah 
$22.50 
FNB-12 12V 500mah 
$45.95 
FNB-14S 7.2V 1400mah 
$59.75 
FNB-26 7.2V 1000mah 
$76.00 $60.00 
FNB-27S 12V 800mah 
$65.00 


KENWOOD 
PB-13S 7.2V 1200mah 
$49.75 


PB-14S 12V 400mah 
$60.00 


ASK FOR OUR 
CATALOG 


Manufactured in the U.S.A. with matched cells, these Super Packs feature short circuit 
and overcharge protection, and a 12 month warranty. All inserts and packs in stock or 
available from authorized dealers. CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS. 


CALL FOR OUR 
SPECIAL OFFEERS 


Add $4.00 Shipping & Handling for first battery, 
$1.00 for each add’! battery - U.S. only. 
Connecticut residents add 6% tax. 


=so 
st 


iit] P@RIPHCZ ine. 


115-1B Hurley Road, Oxford, CT 06478 


800-634-8132 


Connecticut 203°264+3985 — FAX 203+262+6943 
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days, get set for tropospheric ducting— 
especially if your local weather is hot, 
_ smoggy and smoky, and has little surface 
_ wind. 

_ Turn on your 2 meter FM transceiver 
_and tune in any one of the following fre- 
quencies that may NOT be a local channel 
for you: 


146.940 MHz 
146.880 MHz 
146.820 MHz 
147.060 MHz 
146.910 MHz 
146.950 MHz 
147.060 MHz 
147.030 MHz 


_ You may also try to tune in a distant 
_VHF/FM weather channel that your set 
may be able to tune in: 


162.550 MHz 
162.400 MHz 
162.475 MHz 


You may need to turn off your squelch 
_in order to pull in reception to a distant sta- 
tion. If you have a mobile antenna, or bet- 


_ter yet a single-band or dual-band outside Photo B: WEFAX (weather facsimilie) imagery illustrating good tropo conditions of undisturbed air between 


_antenna hooked into your handheld or Northern California and the tip of the Mexican Baja Peninsula. 
_VHEF/UHE set, all the better! The more an- 


-tenna you have, the better it is to take ad- 
vantage of tropo ducting. 

You may be surprised to find consider- When there is a pause in the conversa- | Just tell them, “Welcome to tropospheric | sundown. It’s entirely possible that the 
_able repeater traffic on frequencies where | tion, attempt to make contact through that | ducting.” strength of the incoming distant signals 
; normally you don’t hear it. The signal may | distant repeater. You’l! need to set your If you have a television set hooked up | will be so strong that your bargraph S-me- 
_be so strong that you are convinced some- | transceiver’s offset to either +/-600 kHz | to an outside antenna, look to your nor- | ter will stay completely illuminated for 
one has put up a new repeater in town. | for the 2 meter band, or -5 MHz for the | mally vacant TV channels for distant TV | days on end when the distant repeater is 
_ Maybe not. You may be hearing the signal | 70cm band. If the repeater is open without | DX. This can be exciting, too. on the air. 
over 300 miles away! Wait for the identi- | CTCSS access required, you are all set to Tropospheric ducting conditions will | Just last summer a station in Hawaii came 
fication, and then copy the CW or voice | hook up with another station hundreds of | usually last for two or three days, until the | up on a local Southern California repeater 
- Wer. If you are just learning the code, tape- | miles away. weather system begins to change. Signals | and talked for literally days before the tro- 
record it and play it over and over again It’s always helpful to say your local city, | usually remain strong, and don’t have the | pospheric duct finally “blew out” (KH6IAA 
“until you can figure out the callsign. Then | too. And if tropo conditions are really great, | cyclical variations in strength that you | via the Catalina Island repeater). So get set 
look it up in a Callbook or a callsign database. | say your state, too. You may find some very | would normally experience with 6 meter | for some summertime DX on VHF and 
This gives you an idea of what system you | surprised repeater operators disbelieving | and 10 meter ionospheric DX. Tropo con- | UHF. Become a tropo expert, and watch 
have tuned in. that you may be as far away as you are. | ditions peak about 10 a.m., and also about | those weather maps. 
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Is Your Shack Grounded? Looking for an affordable, easy-to—use way 
Solid Copper Buss to do packet radio on your Macintosh’? 


Stainless Steel Hardware 


1/8" x 1/2" 


[_¢ File cart TMT ootions Tent _wingow + Savant follows the Macintosh user 
interface in every detail! 

+ Supports multiple simultaneous 
connections each in its own window. 

}| * Change "channels" by simply clicking 

on the window. 

] + Simultaneous transmission and 
reception of packets in every window. 

* Operates with almost any TNC. 


Connect... 1 ES 
TW Disconnect “0 


410 Copper : = 5 Grounding Stud Every 6 Inches 


m 
|v Monitor =M 
Stations Heard... ®H fs 


Top or Back Installation 


...because knowledge is power! 


10 Now. 


2 ft. $11.95 Custom 
3 ft. $16.95 Lengths $49.95 +s&h 


4ft. $21.95 Available en sing et 
Add $3 UPS shipping. len 


yj CORN 


Ground all of your equipment chassis’ to a Mail check/money order to: Rural Route #1, Box 83A [Cwm 


single earth ground in one easy installation. | y ys. Kelley, IA 50134 


Money back guarantee, if not satisfied! | 35 Hilltop Ave., Dept. R Co eer 1574,421 


J. Martin Systems Stamford, CT 06907 


o-Hands! 


When your hands are busy, where do you want your 
HT? Ask firefighters, police, construction workers, 
forest rangers, Ski patrols, SWAT teams, and para- 
medics. They designed our chest mounted Rescue- 
Pouch so they could listen without an earpiece and 
talk straight into it no-hands. Diagonal positioning of 
HT places antenna over the shoulder not in your face. 
Made of padded rot-proof Cordura with quick-release 
buckles, Adjusts to grab any size HT. Unique Double 4 
model holds two HTS or HT and spare battery. ? . 
Single $31. Double $41. Add $3 P&H FP fer 


AntennasWest Order Hotline: 
Box 50062-F. Provo UT 84605 801-373-8425 
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pital 
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The PacketMac modem, by Sigma 
Design Associates, is a great way to do 
packet radio on the Macintosh. You can 
purchase the modem from us in kit 
form ($30) or the completed unit ($45). 


Macintosh® is a registered trademark of Apple Computer Inc. 
Savant™ js a trademark of CM Technologies Inc. 


GET ON PACKET RADIO... 
FAST and EASY... . 
With the “PC Packet Station” 


By PKT Electronics, Inc. 


The “PC Packet Station” is a complete packet radio station for the IBM PC including: 
-> VHF Radio Transceiver by Motoroal < - 


- > 1200 baud modem <- -> TNC Software < - 
You just plug the PC Packet Station into a half slot in your PC, plug in your VHF 
antenna into the card, load the software and your’re on packet, it’s just that easy! 
PC PACKET STATION FEATURES: * Fast, easy installation * Selectable, Com 1 through Com 4 with 
selectable interrupts * Built in the USA * The Radio is totally shielded from the computer * Have a custom 
application or a commercial use? Call us about Motorola radio modules, Motorola Telemetry Radios and 
Motorola Telemetry Modems. Dealer inquiries welcome. 
PKT Electronics, Inc. 2668 Haverstraw Ave. Dayton, Ohio 45414 1-513-454-0242 
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Antennas West 
1500 North 150 West 
Provo UT 84604 


Telephone: (801) 373-8429 
Price (30 meter version): $59 


Antennas West Half Square 


by James H. Gray W1XU 


I received and erected my “half square” an- 
tenna just one week ago today. I suspended it 
between two pine trees at approximately 30 
feet above ground, and oriented it so that its 
broadside direction was WNW and ESE (west- 
northwest, east-southeast). It is fed at the 
WNW corner with 50 ohm RGS58/U coaxial 
cable. 

To date, I have worked stations in 12 states 
and 12 foreign countries. Not bad, consider- 
ing the propagation over the past six days. 
Conditions on the 30 meter band have been 
far from normal, and during the six days pre- 
ceding this report there have been two minor 
magnetic storms, as well as daily WWV val- 
ues of Solar Flux from 95-105; Boulder A in- 
dex of 1-55; and Boulder K index of between 
1 and 5. These indicate flux “Very Low to 
Low” and “A” and “K” levels of active-to- 
minor storm levels for the magnetic field of 
the earth. Altogether “horrible” conditions, 
as expressed by many stations I’ve contact- 
ed. 

Compared to other antennas available to 
me (30 meter loop and Butternut HF-6V), 
roof-mounted, the half square’s performance 
is outstanding, even under the worst condi- 
tions possible short of total blackout. 


Description 


The half square antenna may also be called 
an inverted “U,” which consists of two quar- 
ter-wave vertical elements separated by a half 
wavelength horizontal phasing line. The an- 
tenna is fed with coaxial cable at one corner 
of your choice, between the horizontal phas- 
ing line and one vertical element. The center 
conductor of the coaxial feedline is connect- 
ed to the vertical element, and the outer shield 
braid is connected to the horizontal phasing 
line by means of a rugged, waterproof con- 
nector which serves as a means for suspend- 
ing one end of the antenna and its feedline. 
The other end of the antenna with its vertical 
element is suspended from another support 
(pine tree) by means of a tough but light in- 
sulator made from a special plastic material. 
The ends of the vertical elements are allowed 
to hang free vertically and are terminated in 
two insulators identical to the one described 
above. These may be weighted to hang free 
but straight, or (as in my case) snubbed to a 
convenient bush to prevent swaying in the 
wind and to help maintain the verticals par- 
allel with each other. The “free” ends, how- 
ever, must NOT touch the ground. 

The wire is a special flexible wire which 
is covered by a tough and slippery insulating 
material for both weather protection and ease 
of passing over branches or around obstacles. 
The wire which forms the phasing line-cum- 
vertical elements is a number 14 multistranded 
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copper wire, specially wound to prevent sep- 
aration of the strands, and is virtually kink- 
proof. The weatherproof connectors and in- 
sulators are specially molded to Antennas 
West specifications. 

The feedline (coax) and the support line 
are provided by the end user (you or me), but 
they may be obtained in several different sizes 
and strengths from Antennas West, and so can 
the coaxial cable itself. 

Each half square antenna is a single-band 
antenna and is considered a dedicated anten- 
na for that band. (I confess, however, to hav- 
ing used it on 20 and 40 meters by means of 
a tuner... and, not surprisingly, it worked 
very well on these “off” frequency bands). 
As erected for the single band of your choice, 
the half square presents a nominal feed-point 
impedance of approximately 60 ohms, which 
has some change in value with height above 
ground but will match either 50 ohm or 75 
ohm coax with a VSWR of less than 2:1 any- 
where in the 30 meter band. Note, however, 
that 30 meters is a small “percentage band- 
width” band which means that when the an- 
tenna is “cut” (sized) to this band, it will cov- 
er the band from one end to the other with- 
out much change in impedance or reactance 
at the feed point. 

There are several advantages to the user of 
a half square antenna. First, it is NOT a com- 
promise antenna; in fact, it is a full wave- 
length long but occupies a horizontal space 
of only a half wavelength (46 feet on 30 me- 
ters) and a vertical space of only a quarter 
wavelength (23 feet on 30 meters). Thus, it 
is very convenient to put up and contain with- 
in an average yard or lot. A pole, a tree or 
mast, or even one part of your house, can be 
used to support one end of the antenna. If your 
house is big enough, both ends can be sup- 
ported by the house. It is a “low profile” an- 
tenna—it’s hard to see when put up and in 
use—but best of all, it has GAIN over a dipole 
of about 2 dB (4 dB over an isotropic—that 
is, free space, antenna), This means that your 
signal will be stronger in the antenna’s fa- 
vored directions; namely, in a direction broad- 
side to the horizontal phasing line . . . much 
like a stretched and narrowed figure-eight ra- 
diation pattern compared to the “fat” and short 
pattern typical of the dipole. One other par- 
ticularly valuable advantage of the half square 
is that it is relatively ground independent, 
meaning that it operates well over ground hav- 
ing poor conductivity .. . unlike some other 
antennas, such as ordinary verticals. The half 
square radiates a vertically-polarized signal 
at low angles above the horizon which means 
that it will put your signal out farther instead 
of close in to your station. It is a “DX-getter” 
type of antenna, and my 30 meter version ra- 
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diates its main lobe of RF energy at about 19 
degrees above the horizon. 

Although the half square does, indeed, ra- 
diate its signal best in directions broadside to 
the antenna, this is not by any means intend- 
ed to say that it won’t work close-in stations 
“off the ends.” In fact, I consistently get S9- 
strength reports from stations off the ends and 
out to about 1,000 miles. Just ask Roy K6XK, 
or Bob WB8NPZ, or Morley K7UM about 
this. 

What else is to be said, you wonder? Well, 
many things—some within the scope of this 
review and others not—but in general it is a 
MOST satisfactory antenna for this station, 
where I spend most of my operating time on 
30 meter CW. To summarize, it is neat, con- 
venient, easy to put up, low-profile, lightweight, 
has 4 dB gain, and costs less than you would 
expect. The various dedicated half square an- 
tennas from 160 through 10 meters (on the 
band of your choice) have various prices com- 
mensurate with size. The suggested price of 
my 30 meter version is only $59... areal 
bargain, considering the quality of materials 
and ready-made convenience. It will last for 
years under almost any weather conditions of 


Photo A. The half square 30 meter antenna from Antennas West. 


wind, smog, acid rain, desert sun, ice or what- 
have-you. I particularly like the weather-pro- 
tected connector for the coaxial cable feed- 
line, and the adjustable insulators which al- 
low you to adjust the length of the horizontal 
phasing line and the vertical elements to suit 
your own particular frequency within the band, 
for best performance on those bands having 
a large percentage bandwidth-to-spot frequency 
within the band, such as 80 meters and 10 me- 
ters. You can make your own length adjust- 
ments easily and within a minute or two to 
suit your own specific needs. In fact, it is pos- 
sible to make the antenna fit your own lot by 
changing vertical and horizontal lengths with- 
out drastically reducing its performance. 
Thus, you have a versatile antenna as well 
as an outstanding performer. For those who 
wish to know more of the history and theory 
behind the half square, I encourage you to send 
to Antennas West for their booklet about the 
antenna. It makes fascinating reading and pre- 
sents theory in such a manner that it is enjoy- 
able and fun. These antennas have been used 
all over the world but, strangely, you don’t 
hear much about them. Perhaps a half square 
at YOUR station will help change that! 


Teaching the Teachers 


What a good time we all had at the work- 
shop for teachers and instructors at Dayton 
_ °93! I organized this forum specifically to high- 
light highly motivational teaching techniques 
and to share with educators some sure-fire 
lessons that never fail to generate excitement 
‘ina classroom. Gordon West WB6NOA ad- 
_ dressed the needs of instructors who work pri- 
_ marily with adults. I handled the teaching ideas 
_ for the folks who work with youngsters. 

___ I noticed that several of the children who 
pe going to be in my youth forum the next 
day were in the audience. I introduced these 
talented young people to the rest of the group 
_and invited everyone to come to see and hear 
_ them so that they could get good ideas for re- 
cruiting directly from the children themselves. 


2] gave a little talk about how effective these 
é youth forums can be. Children love to watch 
_ other kids on the videotapes we show them, 


and they certainly pay attention to what their 


peers have to say. 

I showcased some useful items the major 
_ manufacturers offer to amateur radio teachers. 
_ICOM, Kenwood, and Yaesu have many pro- 


what's 
next? 


by Carole Perry WB2MGP 


motional tools that are great to use or display 
in a classroom. As a teacher, when you write 
to them requesting wall maps or spectrum 
charts, be sure you do it professionally, on 
school stationery, so that they know their ma- 
terials are going to the right place. Very often 
they give away hats, key chains or notebooks, 
which I use as prizes for our ham radio bingo 
games. 

We went over the various training materi- 
als that are on the market today. I encouraged 
the group not to be afraid to try new books and 
tapes if the ones they’re using don’t work for 
them. Some people respond to different tech- 
niques. In my classroom, I try to offer a wide 
variety of manuals and tapes for the children 
to use. I choose one book for the instruction- 
al lessons from each term, and allow the chil- 
dren to select their preferred audio cassettes 
and reading material when they do their indi- 
vidualized studying in class. Every term I vary 
my own book and continuously update the col- 
lection with new materials. This way, the course 
stays fresh for me too. 

At these workshops, both Gordon and I al- 
ways stress our belief that the success or fail- 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
_ NH 03458. We’ll print as many as space allows, on a “first come-first listed” basis. 


_ JULY 10 

OAK CREEK, WI The South Milwaukee ARC will hold its 
~ 23rd annual “SWAPFEST” at American Legion Post #434. 9327 
~ South Shepard Ave.. from 7 AM-2 PM. Talk-in on 146.580 MHz 
e FM simplex and most local rptr. freq. For details and a map, con- 
tact The South Milwaukee ARC, P.O. Box 102, South Milwaukee 
WI 53172-0102. Tel. (414) 762-3235, ext. 58. 

PETOSKEY, MI The Straits Area ARC Swap & Shop will be 
_ held at Emmet County Fairgrounds from 8 AM-1 PM. VE Exams 
at 10 AM. Call Harry Leiber NSOIV, (616) 347-6610. 

_ SALISBURY, NC The North Carolina Chapter of the Triple 
States RAC will sponsor a Firecracker Hamfest at Salisbury Civic 
Center from 9 AM-4 PM. WSYI-VEC Exams (pre-register with 
Form 610, copy of license and $5.60 to Isabell Ledford, P.O. Box 
826, Coolemee NC 27014). Talk-in on 146.985/.625. Contact Wal- 
_ ter Bastow N4KVF, 3045 High Rock Rd., Gold Hill NC 28071. 


FS 


_ SUMMERVILLE (CHARLESTON), SC The Trident ARC 


will sponsor CHARLESTON II - Summer HAMFEST & Com- 
puter Expo at the Charleston Exchange Club Fairgrounds from 
0830-1430 hrs. True-Auction at 1450 hrs. Talk-in on 147.27+, 
146.52. For info. call Scott WB3EFS, (803) 572-9459. To pre-reg- 
ister. call Gordon N4JNU, (803) 851-2165, Vendors contact Bub- 
ba N4CII, (803) 821-8100. Address all inquiries to Charleston II. 
c/o TARC, P.O. Box 73, Summerville SC 29484. 


JULY 11 


AUGUSTA, NJ The Sussex County ARC will sponsor “SCARC 
“93” at the Sussex County Fairgrounds, Plains Rd., off Rte. 206. 
Doors open at 8 AM. Talk-in on 147.90/.30, 222.90/224.50, and 
146.52. Contact Don Stickle K2OX, 185 Weldon Rd., Lake Hopat- 
cong NJ 07849. Tel. (201) 663-0677. 

BOWLING GREEN, OH The Wood County ARC will be cel- 
ebrating its 28th annual Hamfest from 8 AM-! PM. at the Wood 
County Fairgrounds, VE Exams. Talk-in on 147,18/.78, Contact 


Photo A: Gordon West works the “CQ All Schools Net.” 


Demonstrations like these create excitement in the classroom. 


ure of most amateur radio courses depends 
on the instructor. An enthusiastic, involved 
teacher rarely has any significant dropout rate. 
We always caution clubs that are organizing 
license classes to spend considerable time 
selecting the right person who will be in front 
of the class. Don’t make the mistake of 
believing that the person who is the most 
knowledgeable is necessarily the best one for 
the job. 

In 1993 no teacher should have to reinvent 
the wheel searching for classroom materials. 
Today, there are lots of resources available free 
for the asking. The ARRL Educational Activ- 
ities Department will send lots of booklets, 
comic books, charts, and other materials for 
classroom use if you contact them at 225 Main 
Street, Newington CT 06111. Gordon West, 
NARA, and I all have commercially prepared 
packages to use in the classroom. Examine the 
materials ahead of time to determine which 
ones best suit your own particular needs. There 


W.C.A.R.C., P.O. Box 534, Bowling Green OH 43402. Tel. (419) 
352-0856. 

BREWSTER, NY P.F.A.R.L.. the Putnam Emergency and Am- 
ateur Rptr. League, will sponsor their annual “"PEARLFEST” 
Hamfest and Fleamarket at Brewster High School on Foggintown 
Rd.. from 8 AM-2 PM. VE Exams. Talk-in on KG] O rptr/145.130 
-600. Contact Shirley Dahlgren N2SKP (914) 736-0717. 
PITTSBURGH, PA The 8th annual Hamfest sponsored by the 
North Hills ARC, will be held from 8 AM-3 PM at the Northland 
Public Library. 300 Cumberland Rd. Talk-in on 147.09, the North 
Hills ARC Rptr. Get details from Don Jackson N3LAZ, 8 Dale 
Ave., Bradford Woods PA 15015. Tel. (412) 935-3343. 


JULY 16-18 

EAST GLACIER, MT The Glacier-Waterton Internat’| Ham- 
fest will be held at Three Forks Campground. 16 miles west of 
East Glacier Park. on Highway #2. VE Exams. Contact George 
Smith KC7OD, 1822 14th Ave. South, Great Falls MT 59405. Tel. 
(406) 452-5958. 


JULY 17 


WELLINGTON, OH “NOARSFEST” (sponsored by the North- 
em Ohio ARS) will be held at the Lorain County Fairgrounds on 
Route 18. beginning at 8 AM. Contact Dee Dee Ohman KA8VTS, 


are also plenty of people with successful teach- 
ing track records who will offer their assis- 
tance and materials for the asking. Please con- 
sider me as one of those resources. 

Meanwhile, back at Dayton, Gordon showed 
our audience what we mean by making lessons 
fun and exciting. He performed his famous 
pickle demonstration by inserting a nice juicy 
pickle on the plugged-in telegraph key to 
demonstrate the principle of conductivity. He 
also involved the audience in his various demon- 
strations, which is an excellent teaching tech- 
nique. 

I think that everyone had a good time. At 
the very least, participants left knowing that 
amateur radio in the classroom can be a fun 
learning experience. 

If you are a new teacher of amateur radio 
who is looking for some good ideas to get start- 
ed with, please contact me at P.O. Box 131646 
Staten Island NY 10313-0006 or call (718) 
983-1416. 


4122 Bush Ave., Cleveland OH 44109. Tel. (216) 398-8858 be- 
tween 6 PM and I! PM EST weekdays; anytime on weekends. 


JULY 18 


CAMBRIDGE, MA A TAILGATE electronics, computer and 
amateur radio FLEA MARKET will be co-sponsored by the MIT 
Electronics Research Soc.. the MIT Radio Soc.. and the Harvard 
Wireless Club, from 9 AM-2 PM at Albany and Main St. Talk-in 
on 146.52 and 449.725/444.725 - pl 2A WIXMIR. Contact Steve 
Finberg WIGSL, P.O. Box 82 MIT BR, Cambridge MA 02139. 
Tel. (617) 253-3776. 

VAN WERT, OH The Van Wert ARC will hold their “Hamfest 
93” at the Van Wert County Fairgrounds (US 127 South) from 8 
AM-4 PM. For VE Exams, contact Bob High KA8IAF, 12838 
Tomlinson Rd., Rockford OH 45882; (419) 795-5763, (deadline 
July 10th). For Hamfest details, call Jack WD8MLY, (419) 495- 
2209, before 5 PM: or Bob WD8LPY. (419) 238-1877, after 5 PM. 
Talk-in on 146.850 

WASHINGTON, MO The Zero Beaters ARC will hold its 31st 
annual Hamfest at the Bernie H. Hillerman Park (Washington 
Fairgrounds) from 6 AM-3 PM. VE exams at 10 AM. Contact Ed 
Southall WDOELL, P.O. Box 24, Dutzow MO 63342. Tel. (314) 
459-6581, or (314) 239-0060. Talk-in on 147.240+ rptr. 


Continued on page 28 


- Packet Radio - 
Portable & Affordable! 


* Simple Installation »* Perfect For Portable 
* No External Power * Assembled & Tested 
* Smart Dog™ Timer »* VHF, UHF, HF (10M) 


GET YOURS TODAY! 


Whether you’re an experienced packeteer or a newcomer wanting to explore 
packet for the first time, this is the solution you've been waiting for! Thanks to a 
breakthrough in digital signal processing, we have developed a tiny, but full- 
featured, packet modem at an unprecedented low price! The BayPac BP-1 will 
transfrom your PC-compatible computer into a powerful Packet TNC. Although 
deceptively simple in appearance, the BP-1 supports sophisticated features like 
digipeating, file transfers, and remote terminal access, in addition to routine 


Toll Free Order Line 
1-800-8BAYPAC 


(1-800-822-9722) 


Available Now! Ss 


Model BP-1 


Packet Modem 
Made in U.S.A. 


° message handling. Here is YOUR CHANCE to join the PACKET REVOLUTION! 
INCORPORATED Tigertronics, Inc. 400 Daily Lane Post Office Box 5210 Grants Pass, OR 97527 (503) 474-6700 — Fax (503) 474-6703 
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Radio Fun 


Tum your old ham and computer gear into cash now. Sure, you can wait for a ham- 
fest to try and dump it, but you know you'll get a far more realistic price if you have it 
out where 30,000 active ham potential buyers can see it, rather than the few hundred 
local hams who come by a flea market table. Check your attic, garage, cellar, and clos- 
et shelves and get cash for your ham and computer gear before it's too old to sell. You 
know you're not going to use it again, so why leave it for your widow to throw out? That 


stuff isn't getting any younger! 


The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word 
for individual (noncommercial) ads, and 80 cents a word for commercial ads. Don't plan 
on telling a long story. Use abbreviations, cram it in. But be honest. There are plenty of 
hams who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. In- 
clude a check or your credit card number and expiration. If you're placing a commer- 
cial ad, include an additional phone number, separate from your ad. This is a monthly 
magazine, not a daily newspaper, so figure a couple of months before the action starts; 
then be prepared. If you get too many calls, you priced it too low. If you don't get many 


calls, too high. 


So get busy. Blow the dust off, check everything out, make sure it still works right, 
and maybe you can help make a ham newcomer or retired old-timer happy with that rig 


you're not using. 


£end your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 
N, Peterborough NH 03458, and get set for the phone calls. 


The Deadline for the August 1993 Flea 
Market is June 22, 1993. 


SENSATIONAL NEW WAY TO LEARN 
CODE-Do Aerobics, Sing, Jog, or Drive 
while learning code! Now the secret is yours! 
Order THE RHYTHM OF THE CODE- 
Morse code music cassette today! $9.95 ppd 
KAWA RECORDS, P.O. Box 319-R, Wey- 
mouth MA 02188. The HIT of the 1993 Day- 
ton Hamvention! RF247 


MINIATURE POLICE RADAR TRANS- 
MITTER one mile range. $41 assembled, 
$31 kit, (219)489-1711. P.O. Box 80096, 
Fort Wayne IN 46898. RF251 


AMIGA, MACINTOSH, ATARI XL/XE/ST 
Amateur Radio PD Software $4.00 disk. 
Two-stamp SASE brings catalog. Specify 
computer! KINETIC DESIGNS 
HAMWARE Box 1646, Orange Park FL 
32067-1646. RF266 


HOMEBREW COMPONENTS. Large 
SASE brings catalog. KA7QJY COMPO- 
NENTS, Box 3893, Logan UT 84323. 
RF271 


LIKE NEW: ICOM IC765 with FL101, 102, 
S5S5A and ICSM-6 mic, $2,000 firm. Call 
(304)457-3200 or (304)457-4372 John 
N8MBT. RF410 


BROWNIES QSL CARDS since 1939. Cat- 
alog and Samples $1 (refundable with or- 
der). 3035 Lehigh Street, Allentown PA 
18103. RF475 


WANTED: SCHEMATIC Siltronix mod- 
el 1011-C, copy ok, reasonable fee. (704)333- 
9363 EST. RF495 


AMPLIFIER GREAT FOR 10 METER 
or other HF bands. 4Watts in CW=200 out: 
25 Watts in SSBin-750 out PEP, $160.00. 
NONUW, 1608 4th Ave. N.W., Austin MN 
$5912. (507)437-1784. RF510 


RCI-2950 OWNERS: New modification 
manual including Power increase. Clarifier 
modification. Modulation increase. Operat- 
ing hints, and more. Parts included. Only 
$20.00 ppd in U.S. (Missouri residents add 
$1.15 tax). SCOTT, PO Box 510408, St. 
Louis MO 63151-0408. (314)846-0252. Mon- 
ey Orders or C.O.D. RF515 
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INEXPENSIVE HAM EQUIPMENT. Send 
stamp for list. WA4DSO, 3037 Audrey Drive, 
Gastonia NC 28054. RF559 


PRINTED CIRCUIT BOARDS for 73 
Magazine projects. Drilled, plated, G10. 
Techno Whizzy-1 VFO, $7.50; Matrix, $8.00; 
Amp, $5.50. Also boards for OST, HamRa- 
dio, Nuts & Volts; Electronics Now; ETI 
Magazine, ARRL Handbooks. Full list free. 
U.S. orders DEDUCT 20%. B-C-D ELEC- 
TRONICS, Box 20304, 858 Upper James 
Street, Hamilton Ontario, Canada L9C-7M5. 

RF5S85 


OFFERED PEANUTS For Your Trade-In 
Rig? I pay cash! RADIO RECYCLERS, 
7730 W. National Ave., West Allis WI 53214. 
(414)771-7121. RF625 


WANT A SUPERIOR KEY? Hi-Mounds 
paddle, handkeys, bug, thigh strapped mo- 
bilekey, have smooth responsive handling. 
Eye-catching quality, appearance, eliminate 
fist fatigue! SASE information. K8XF, 9929 
Foxsquirrel Dr., Newport Richey FL 34654- 
SBM RF635 


FINALLY AVAILABLE! A rugged, reli- 
able, reasonably priced handheld carrying 
case, $18.95. Lifetime Warranty. THE CASE 
(800)276-6179. RF670 


RADIO TRANSCRIPTION DISCS 
WANTED. W7FI1Z, Box 724, Redmond, 
WA 98073-0274. RF700 


FREE Ham Gospel Tracts. SASE. N3FTT, 
5133 Gramercy, Clifton Heights PA 19018. 
RF960 


CONNECTICUT?’S favorite ham store. RO- 
GUS ELECTRONICS, 250 Meriden-Wa- 
terbury Turnpike, Southington CT 06489. 
(203)621-2252. RF994 


SECRET SCANNER Frequencies: Feder- 
al, Police, Aero, Military, Cellular, Surveil- 
lance, also SWL & CB Books. Big FREE 
catalog! CRB RESEARCH, Box 56-RF, 
Commack NY 11725. RF996 


AMATEUR RADIO REPAIR!! All makes 
& models, average labor per unit, $96.00. 
W7HBF, DAN RUPE, 1302 S. Upland Dr., 
Camano WA 98292. (206)387-3558. 
RF999 


Radio Fun 


activities 
Continued from page 27 


JULY 24 

GOWANDA, NY The 4th annual Swap ‘N Shop, presented by 
the Tri-County ARS, will be held at Gowanda Firemans Grounds, 
Sand Hill (Rt. 62), beginning at 7 AM. Talk-in on 146.745 rptr. 
Contact Andy K2ISN, (716) 532-2250; or Tom KD2EG, (716) 532- 
5743. 

LANCASTER, PA A Computer & Electronics Show will be 
sponsored by the Red Rose Repeater Assn., from 9 AM-3 PM, at 
McCaskey High School. Talk-in on 147.015/.615. Contact Wade 
Mackey, 5 Sunrise Terrace, Millersville PA 17551. Tel. (717) 872- 
5328. ; 


JULY 24-25 


MANCHESTER, NH The New England Div. Convention will 
be sponsored by the New Hampshire ARA, and willl be held at 
The Center of New Hampshire Conference Center, from 8 AM- 
4:30 PM. Walk-in VE Exams. Talk-in on 146.85- (wide area), 
147.255+ and 223.9 (local). Contact New Hampshire ARA, P.O. 
Box 573, Derry NH 03038. 

WOODLAND PARK, CO The Mountain ARC will hold its 
12th annual Swapfes/Campout in the Colorado Rockies at Red 
Rocks Campground in the Pike Nat'l Forest (4 miles north of the 
city center on Hwy. 67). Campers: Advance reservations are a 
must. Talk-in on 146.82 rptr. Get details from Bob, (719) 687- 
9025; or Fred or Patty, (719) 687-9727. For reservations or info 
sheet. write MARC, Box 1012. Woodland Park CO 80863-1012. 


JULY 25 


BALTIMORE, MD The Baltimore Radio Amateur Television 
Soc. (BRATS) will hold its annual Maryland Hamfest and Com- 
puter Fest at the Timonium Fairgrounds. VE Exams will be giv- 
en at 10 AM only. Pre-registration is required. Call Les McClure 
W3GXT, (410) 833-8667 to pre-register. Talk-in on 147.03 and 
224.96 MHz rptrs. For info call (4/0) 467-4634, or write: BRATS 
Hamfest, P.O. Box 5915, Baltimore MD 21208. 


JULY 30-31 

MANISTIQUE, MI The “93” U.P. Hamfest will be held at the 
Schoolcraft County Fair Building. Sat., July 31st, 6 AM-5 PM. 
There will be a Fish Fry Fri. night. Contact Debra K. Barton 
WBSIBT, eves., (906) 341-5694; or write M.A.R.A., P.O. Box 144, 
Manistique MI 49854, 


JULY 30-AUG 1 


REGINA, SASKATCHEWAN, CANADA Luther College at 
the University of Regina Campus will be the stage for “Regina 
Hamfest ‘93.” sponsored by the Regina ARA. Address inquiries 
to: Lyle Hopwood VESHL, @ VESAGA.SK.CAN.NOAM, 4530 3rd 
Ave., Regina Saskatchewan S45 0E8, Canada. 


AUG 1 


SUGAR GROVE, IL The Fox River Radio League will hold a 
Hamfest at Waubonsee Community College starting at 8 AM. VE 
Exams at 10 AM. Talk-in on 144.87/145.47. Contact Bill Schaben 
WA9AUW, (708) 208-4870; or Don Rasmussen N9III, (800) 472- 
7826. 

CROOKED LAKE, IN The annual Land of Lakes Angola Ham- 
fest will be held at Steuben County 4-H Park. from 6 AM-] PM. 
Talk-in on 147.180; packet 145.090; 444.350-131.8 tone; 224.94, 
53.050. Contact Lund Of Lakes Angola Hamfest, Sharon Brown 
WD9DSP. 905 W. Parkway Dr. Pleasant Lake IN 46779. Tel. (219) 
475-5897. 


SPECIAL EVENT STATIONS 


JUNE 16-27 

FT LAUDERDALE, FL N4PZN/MPS will operate from the 
manual-powered submarine races 1200Z-2400Z. Frequencies: 
SSB 14.230. 21.300, 28.500: FM - 146.300 simplex; CW - 7.110. 
Sponsored by AUTEC ARC, Andros, Bahamas. 


JULY 4 

THOMPSON, OH Station KD8FJ will operate (starting at 1400 
UTC) from Heritage Hill Camp. in conjunction with the 7th “Her- 
itage of Our Country” celebration. Operation will be in the low- 
er portion of the 40m General phone band, and on 10m phone at 
28.453 (if conditions allow). QSL with a large SASE to KD8FJ, 
386 Cedarbrook Dr., Painesville OH 44077-2849. 


JULY 8-11 

WICHITA, KS The YLRL Convention will operate Station 
KBOUFUN, on all bands. 1700Z July 8th thru 1600Z July 11th. 
QSL cards will be mailed to all stations worked. 


JULY 9-11 


NORTH DAKOTA, USA - MANITOBA, CANADA Station 
VEATHF/0 will operate from the U.S. Lodge Internat’! Peace Gar- 
den during the Internat] Hamfest. Frequencies: 3.937, 7.255, 
14.255. 21.355, and 28.355. QSL with an SASE and a IRC or a 
green stamp. to John Swanke KAOSLI, Box 304, Lakota ND 58344. 


JULY 10 


CAPE VINCENT, NY The Jefferson County RAC will operate 
N2JOA 1200Z-2400Z to celebrate the 25th Annual French Fes- 
tival, commemorating our French heritage in Northem New York 
State. Operation will be in the lower General CW and SSB por- 
tion on 80m, 40m. 20m, and 15m, and the lower Novice CW and 
SSB portions on 10m. For a certificate, send QSL and SASE to 
JCRAC, P.O. Box 523, Brownville NY 13615. 

ENDICOTT, NY Station KB2JZG will operate from 1300Z- 
1900Z, (in conjunction with a MI Rifle Clinic) to recognize the 
US Dept. of the Army. Office of the Dir. of Civilian Marksman- 
ship programs for firearms competence. Operation will be in the 


lower portions of the General 40m, 20m, and 10m phone sub- 
bands. For a certificate. send QSL and SASE to M/ Special Event, 
P.O. Box 572 Union Station, Endicott NY 13760. 


JULY 10-11 
FULTON, NY The Oswego County AR Emergency Service — 
(ARES), will operate KY2F 1200Z-2100Z, each day, from the 
Central NY Internat’! Air Show at the Oswego County Airport. 
Operation will be in the middle of the General 80m, 40m, 20m, — 


15m, and 10m phone bands; the Novice portion of 10m; 147.75/.15 
MHz: and packet on 144.91 MHz. For a certificate, send your — 


QSL card and a large SASE to Fred Swiatlowski KY2F, P.O. Box 
5227, Oswego NY 13126, 

U.S/CANADA Amateurs affiliated with the American Sun- 
bathing Assn, The Naturist Soc., and the Federation of Canadian 
Naturists. will be celebrating National Nude Weekend by oper- 
ating a series of Special Event Stations at nudist parks and nude 


beach sites across the U.S. and Canada. Operation will be from _ 
10 AM-3 PM local time on 40-2m. For a certificate, indicate all — 


sites worked and send QSL(s) with a9 x 12 SASE to Naturist So- 
ciety Amateur Radio SIG, Box 74A Ash Rd., Coatsville PA 19320. 


JULY 11 


TATAMY, PA Tatamy PA will celebrate its 100th Anniversary,’ 
and will operate KA30EG from 1400Z-2000Z as a part of the 
Centennial celebration. Frequencies: 3.965, 7.2675, 14.265, 21.365, 
28.365. To get a certificate, send QSL info and a SASE to KA3OEG, 
Box 193, Tatamy PA 18085. 


JULY 17 
BATH, NY The Keuka Lake ARA. Inc., will operate AA2CJ, 


1300Z-2400Z to commemorate Living History Day, as part of the 
Town of Bath's 200th Anniversary. Frequencies: CW - 3700, 7125, _ 
28200: phone - 3875, 7240, 14250, 28400. For a certificate, send _ 
QSL and a9 x 12 SASE to Reginald Gehret N2MAH, 125 E. Wash- — 


ington, Bath NY 14810. 


JULY 17-18 j 


STRATFORD, NY The Fulton County Historical Soc. will op- 


erate W2ZZJ 1400Z-2000Z. July 17th and 18th, to celebrate the — 


167th anniversary of the birth of Dr. Mahlon Loomis, the Amer- 


ican wireless telegraphy pioneer. who was born at nearby Op- — 
penheim. For a certificate. send QSL. contact #, anda#l0SASE 


ONLY to W2ZZJ, HC Box 80, Stratford NY 13470. 


JULY 24-25 


PORT HURON, MI The Eastern Michigan ARC will operate 
K8EPV 1400Z Jul 24-0200 Jul 25: 1400Z Jul 25; and 1400Z- 


0200Z Jul 26, to commemorate the 68th Port Huron to Macinac — 
Island Yacht Race. Frequencies: CW - 3.710, 7.110, 21.110; SSB 


- 3.910, 7.262, 14.262. 21.312, 28.393. For a unique certificate, 
send QSL and 9 x 12 SASE to K8EPY, 1640 Henry St., Port Huron 
MI 48060. 2 

PORT ORCHARD, WA Kitsap County ARES will operate 
AATLP from 1700Z on July 24-0300Z July 25 (0900-2000 July 


24 PDT) to celebrate the 20th anniversary of Silverdale Whaling _ 


Days. Operations will be on 28.330 MHz (USB) and 147.510 — 


MHz (FM simplex). For a QSL card, send your QSL and an SASE 


to Matt Amis AA7LP. 2196 California Ave. E, Port Orchard WA — 
98366. j 
JULY 26-AUG 1 4 


CANTON, OH The Canton ARC will operate Station W8AL — 
(1000 UTC-0200 UTC) to celebrate the Pro Football Hall of Fame 
Greatest Weekend. Frequencies: SSB - 28.350, 24.950, 21.350, 
18.150, 14.270, 7.270, and 3.870 MHz; CW - 28.125, 24.910, 


21.125, 18.080, 14.050, 10.120. 7.125, and 3.700 +/- QRM. There — 


will also be RTTY. packet. AMTOR, satellite. and 2-meter FM/SSB. 
SWLs are welcome. For an unfolded certificate, send your QSL 
with contact number and a 9 x 12 SASE, with two units of first- 


class postage. For a QSL or a folded certificate, send your QSL _ 


with contact number and a #10 (business size) SASE to Randy 


Phelps KD8JN, 1226 Delverne Ave. SW. Canton OH 44710-1306, — 


JULY 30-AUG 1 


WIESBASDEN, GERMANY CQ de Frankenstein!! The Wies- _ 
baden ARC will operate Station DAIWA from 2000 UTC July — 


30-1200 UTC Aug. |. on 80-10m in SSB, CW, and digital modes, 


from the famous castle near Darmstadt, during their 4th annual 5 
Castle Frankenstein DX-pedition. QSL via the bureau or direct — 


with two or three IRCs or “Greenstamps” to Robert Kipp DJOPU, 
HiigelstraBe 25, D-6070 Langen, Germany. : 


JULY 30-AUG 8 , 


MIDDLETOWN, OH The Dial ARC will operate club station 
W8BLV from the National Hot Air Balloon Championships, — 


evenings and weekends, Frequencies: SSB - 3.965, 7.265, 14.265, 
21.365, 28.365 and 2 meters. CW - 10 kHz from the bottom of 
Novice bands. For a special balloon QSL, send your QSL and a 


SASE to Ernest Howard AG8Y, 4003 Lewis Street, Middletown — 


OH 45044. 
AUG 2-8 


at ie 
GRAND HAVEN, MI Members of the North Ottawa ARC will 


operate K8AR 1200Z-2100Z Aug. 2-8, to commemorate the 203d _ . 


Anniversary of the U.S. Coast Guard from Coast Guard City USA. _ 


Operation will be in the bottom portion of the General phone sub- — 


bands. For a certificate, send QSL card and a 9 x 12 SASE to 
NOARC, P.O. Box 44, Ferrysburg MI 49049, 


AUG 12-14 


GLENS FERRY, ID The Southern Idaho Hams will operate — 


K7QQP to celebrate the Three Island crossing of the Oregon Trail. 


Operation will be on SSB - 75m, 40m, 20m 15m General portion; _ 


10m Novice/Tech portion, Thurs. 1800Z-Sun. 0600Z, or as long — 
as conditions last. For a 3 x 6 card, send your QSL card and an 
SASE to Paul KB7QHH, 5107 Grover, Boise ID 83705. 


‘ 


\ 


iets 


BOOKS FOR BEGINNERS 


_ 02042 Digital Novice by Jim Grubbs Geared to make you a more knowl- 


edgable participant. $8.50 
01A87 Shortwave Listener's Antenna Handbook Primer antenna 
theory. $13.95 


~ 05C25 Basic A.C. Circuits A step-by-step approach for the beginning 


- student. $24.50 
- 20N018 Technician Class License Manual: New No-Code 


__ by Gordon West This book covers everything you need to become a 


- 


Technician Class Ham. Every question and answer on the examinations is 


found in this one book. FCC Form 610 application. $9.95 


20N092 The Wonderful World of Ham Radio by Richard Skolnik, 
KB4LCS Simple, clear, and fun. Introduces young people to amateur radio. 
$7.95 


20N100 Electronics Build and Learn (2nd Ed.) by RA Penfold 
Combines theory and practice so that you can “learn by doing.” $12.50 


20N099 Digital Electronics Projects for Beginners by Owen Bishop 
Contains 12 digital electronics projects suitable for the beginner to build with 
the minimum of equipment. $12.50 


AR2073 Novice Antenna Notebook A beginners guide to easy and 
effective antennas and tuners you can build. $9.50 


___AR2871 W1FB's Help for New Hams by Doug DeMaw W1FB Complete 


for the newcomer. Put together a station and get on the air. $10.00 


AR2286 First Steps in Radio by Doug DeMaw WIFB Series of QST 
articles. $5.00 


SHORTWAVE 


06S57 1993 Passport to World Band Radio by International 
Broadcasting Services, Ltd You'll get the latest station and time grids. $16.50 


03S11 Shortwave Receivers Past and Present edited by Fred J. 
Osterman Guide to 200+ shortwave receivers manufactured in the last 20 
years. The Blue Book of shortwave radio value. $8.95 


07R25 The RTTY Listener by Fred Osterman New and expanded. This 
specialized book compiles issues 1 through 25 of the ATTY Listener 
Newsletter. Contains up-to-date, hard-to-find information on advanced RTTY 


and FAX monitoring techniques and frequencies. $19.95 


03C09 Shortwave Clandestine Confidential by Gerry L. Dexter 
Covers all clandestine broadcasting, country-by-country: tells frequencies, 


other unpublished information: spy, insurgents, freedom fighters, rebel, anar- 
_ chist radio, secret radio. $8.50 


03M221 US Military Communications (Part 1) US Military communi- 
cation channels on shortwave. Covers frequencies, background on point-to- 
point frequencies for the Philippines, Japan and Korea, Indian and Pacific 
Oceans. and more: $12.95 


03M222 US Military Communications (Part2) Covers US Coast 
Guard, NASA, CAP, FAA, Dept. of Energy. Federal Emergency Management 
Agency, Disaster Communications, FCC, Dept. of Justice. From 14 KC to 
9073 KC. $12.95 


03M223 US Military Communications (Part 3) Completes the vast 


~ overall frequency list of US Military services, from 8993 KC to 27,944 KC. 


$12.95 


09842 The Scanner Listener's Handbook by Edward Soomre N2BFF 
Get the most out of your scanner radio. $14.95 


11T88 Tune in on Telephone Calls by Tom Kneitel K2ZAES Formatted 


aS a frequency list with detailed description of each service and its location in 


RF spectrum. $12.95 


_ 03K205 Guide to Radioteletype (RTTY) Stations by J. Klingentuss 


Updated book covers all RTTY stations from 3MHz-30MHz. Press, Military, 


_ Commercial. Meteo, PTS. embassies. and more. $12.95 


11AS10 Air Scan Guide to Aeronautical Communications (5th 


__ Ed.) by Tom Kneitel K2AES Most comprehensive guide to monitoring US 


aeronautical communications. Covers all Canadian land airports and sea- 
plane bases. plus listings for Central America, the Caribbean, North Atlantic, 
and the Pacific Territories. $14.95 


_ 15A002 Scanner and Shortwave Answer Book by Bob Grove Most 


frequently asked questions by hobbyists. $13.95 


07A66 Aeronautical Communications Handbook by Robert E. Evans 
Exhaustive, scholarly treatment of shortwave aeronautical listening. $19.95 


11RF13 The “Top Secret” Registry of US Government Radio 
_ Frequencies (7th Ed.) by Tom Kneitel K2AES This scanner directory has 
become the standard reference source for frequency and other important in- 


__ formation relating to the communications of federal agencies. $19.95 


11F52 Ferrell’s Confidential Frequency List, New Revised Edition 
compiled by A.G. Halligey All frequencies from 4 MHz-28MHz covering ship, 


"embassy, areo, Volmet, Interpol, numbers. Air Force One/Two, more. $19.50 


11SR97 National Directory of Survival Radio Frequencies by Tom 


_ Kneite! K2AES Handy and concise reference guide to high interest communi- 


cations frequencies required by survivalists. $8.95 
_11SM11 Scanner Modification Handbook, Vol. 1 by Bill Creek pro- 
vides straightforward step-by-step instructions for expanding the operating ca- 
_Pabilities of VHF scanners. $17.95 


11EE06 Guide to Embassy Espionage Communications by Tom 


_ Kneitel K2ZAES Candid and probing examination of worldwide embassy and 
_ (alleged) espionage communications systems and networks. $10.95 


- 15D93 1993 Shortwave Directory (8th Ed.) by Bob Grove Extensively 


- fevised, the new 1993 Shortwave Directory is the consummate DXer's bible 


__ for the first 30 MHz of radio spectrum, up-to-date and accurate. $21.95 


20N094 A Flick of the Switch, 1930-1950 by Morgan E. McMahon 
Discover the fast-growing hobby of radio collecting. $8.95 


_ 07R26 World Wide Aeronautical Communications 


by Robert E. Evans Aircratt/Air Traffic Control, Aircraf/Company Operations, 
Aviation Weather Broadcasts, Aeronautical Flight Tests, Worldwide Military 


__ Air Forces, Aero Search & Rescue. Aero Law Enforcement, NASA Flight 


” Support. Aero Terms & Abbreviations and Aero Tactical Identifiers. $6.95 


11T89 Scanner Modification Handbook Vol. 2 by Bill Creek Here it 

is—a companion to Vol. |. In fact, Vol. 2 has a section that provides improved 

approaches and updated techniques for the mods in Vol. 1. There's 18 new 
exciting modifications for popular scanners. $17.95 


é 03R01 World Press Services Frequencies (RTTY) New Sth Ed A 


‘comprehensive manual covering radioteletype news monitoring—contains all 
information—antenna, receiving, terminal units, plus three extensive frequen- 
cy lists, $8.95 


AR1993 ARRL 1993 Handbook (70th Ed.) 39 chapters, featuring 
} <i tables, figures and charts. Comprehensive, well organized and afford- 
_ able. $25.00 


AR1086-4 ARRL Operating Manual (4th Ed.) Information on how to 
_ make the best use of your station, including: interfacing home computers. 
SCAR, VHF-UHF. $18.00 


; ARRL BOOKS 


AR0194 Antenna Compendium Vol. 1 Materials on verticals, quads, 
eagehing feduced size antennas, baluns, Smith Charts, antenna polariza- 


AR2545 Antenna Compendium Vol. 2 Covers verticals. yagis, quads, 
multiband and broadband systems, antenna selection. $12.00 


AR4017 Antenna Compendium Vol. 3 More verticals, yagis, quads, 

plus loops, arrays. mobile, direction finding, controlled currents, computer- 

ore installation, overloads, plus 40 new articles for beginner's to advanced. 
14.00 


AR2626 Companion Software for Antenna Compendium Vol. 2 
5 1/4” MS-DOS floppy. $10.00 


AR0488 W1FB’s Antenna Notebook by Doug DeMaw WIFB Get the 
best performance out of unobtrusive wire antennas and verticals. Build tuners 
and SWR bridges. $9.50 


AR0348 QRP Notebook by Doug DeMaw W1FB Presents construction 
projects for the QRP operator. $9.50 


AR4141 W1FB’s Design Notebook by Doug DeMaw W1FB Filled with 
simple practical projects that can be built using readily available components 
and common hand tools. $10.00 

AR2200 Antenna Impedance Matching by Wilfred N. Caron Most com- 
prehensive book written on using Smith Charts in solving impedance match- 
ing problems. $15.00 

AR0402 Solid State Design Good, basic information, circuit designs and 
applications; descriptions of receivers, transmitters, power supplies, and test 
equipment. $12.00 

AR3193 Weather Satellite Handbook (4th Ed.) by Dr. Ralph Taggart 
WB8DOQT Expanded and revised to reflect today's weather-fax satellite tech- 
nology. $20.00 


AR3290 Companion Software for Weather Satellite Handbook 
5 1/4" MS-DOS Floppy. $10.00 


AR3291 Now You’re Talking! All You Need To Get Your First Ham 
Radio License (2nd Edition) A complete study guide for the Technican 
and Novice written exam. Practical information every beginner needs is writ- 
ten clearly and simply and in small doses. $19.00 

AR3292 Your Introduction to Morse Code: Practice Cassettes 

Kit includes two 90 minute cassette tapes. Prepares you for the 5 WPM 
Morse code exam to earn your Novice license or add high-frequency world- 
wide communications privileges to your code-free Technician license. $10.00 

AR0437 ARRL Repeater Directory 1993-1994 19,000+ listings with 
digipeaters, bandplans, CTCSS (PL(TM)) tone chart, frequency coordinators, 
ARRL special service clubs, and beacon listings from 14 MHz to 24GHz. 
$6.00 


AR1033 The DXCC Companion by Jim Kearman KR1S Spells out in 
simple, straightforward terms what you need to be a successful DXer. $6.00 


AR1250 Log Book—Spiral $3.50 


ARA341 Interference Handbook AFI sleuth's experience in solving 
interference problems. $12.00 


AR2197 ARRL Data Book Valuable aid to the RF design engineer, tech- 
nician, radio amateur, and experimenter. $12.00 


AR2960 Transmission Line Transformers (2nd Ed.) by Dr. Jerry 
Sevick W2FMI Practical designs and specific information on construction 
techniques and sources of material. $20.00 

AR0410 Yagi Antenna Design A Ham Radio series polished and ex- 
panded by Dr. Lawson. $15.00 


AR2171 Hints and Kinks Ideas for setting up your gear for comfortable, 
efficient operation. $8.00 


AR3169 QRP Classics Compilation of ARRL publications on building 
receivers, transmitters, transceivers, accessories. $12.00 


ARAL License Manuals Complete FCC question pools with answers. 


AR2375 — Technician Class $6.00 
AR2383 General Class $6.00 
ARO166 Advanced Class $6.00 
AR2391 Extra Class $8.00 


AR3185 The Satellite Experimenter’s Handbook, (2nd Ed.) by 
Martin Davidoff K2UBC Expanded and revised. Focusing on satellites built by 
and for the international radio amateur community. $20.00 


AR2456 FCC Rule Book (9th Ed.) A must for every active radio ama- 
teur. $9.00 


AR2030 Your Gateway to Packet Radio (2nd Ed.) Tells everything 
you need to know about this popular new mode. $12.00 


AR2103 Satellite Anthology The latest information on OSCARs 9 
through 13 as well as the RS satellites, the use of digital modes, tracking an- 
tennas, RUDAK, microcomputer, and more! $5.00 


AR2898 Space Almanac by Anthony R. Curtis K3KXK Recent news from 
space. $20.00 


AR2083 Complete DX’er (2nd Ed.) by Bob Locker W9KNI Learn how to 
hunt DX and obtain hard-to-get QSL cards. $12.00 


AR2065 ARRL Antenna Book The new 16th Edition represents the best 
and most highly regarded information on antenna fundamentals, transmission 
lines, design, and construction of wire antennas. $20.00 


AR3293 Morse Code: The Essential Language by L. Peter Carron Jr. 
W3DKV Expanded and revised in its 2nd edition. How to handle distress calls 
heard not only on the hambands but on maritime and aircraft frequencies. 
$6.00 


STUDY AIDS 


VIS Study Cards Compact, up-to-date Flash Cards with Key Words, 
Underlined, Quiz on back. Formulas worked out. Schematics at your fin- 
gertips. Used SUCCESSFULLY by ages 6 to 81! 
NOVICE visot 
ViS02 
VISO3 
VviSo4 
VISO5 


$11.95 
10.95 
9.95 
15.95 
14.45 


TECH 
GENERAL 
ADVANCED 
EXTRA 


REFERENCE 


20N102 Practical Digital Electronics Handbook by Mike Tooley BA 
Contains nine digital test gear projects. Digital circuits, logic gates, bista- 
bles and timers, microprocessors, memory and input/output devices. 
$1450 - 


20N103 Electronic Power Supply Handbook by Jan R. Sinclair 
Covers many types of supplies—batteries, simple AC supplies, switch 
mode supplies and inverters. $16.25 


20N104 Electronic Test Equipment Handbook by Steve Money A 
guide to electronic test equipment for the engineer, technician, student and 
home enthusiast. $18.00 


20N105 Digital Logic Gates and Flip-Flops by /an R. Sinclair A firm 
foundation in digital electronics. Treats the topics of gates and flip-flops 
thoroughly and from the beginning. $18.00 


01C80 Master Handbook of 1001 Practical Electronic Circuits 
Tried and proven solid state circuits. $19.95 


01P68 Pirate Radio Stations by Andrew Yody Tuning in to under- 
ground broadcasts. $12.95 


01T01 Transmitter Hunting by Joseph Moell and Thomas Curlee 
Radio direction finding simplified. $19.95 


03R02 Rtty Today by Dave Ingram Modern guide to amateur radio- 
teletype. $8.50 


05E03 First Book of Modern Electronics Unique projects that are 
money saving. $12.95 


09D22 The World Ham Net Directory by Mike Witkowski New—2nd 
edition. Introduces the special interest ham radio networks and shows you 
when and where you can tune them in. $9.50 


09P33 Pirate Radio Directory by George Zeller Where to tune in on 
secret entertainment stations. $7.95 


10F093 1993 International Callbook The new 1993 International 
Callbook lists 500,000+ licensed radio amateurs in the countries outside 
North America. It covers South America, Europe, Africa, Asia, and the 
Pacific area (exclusive of Hawaii and the U.S. possessions). $29.95 


10D093 1993 North American Callbook The 1993 North American 
Callbook lists the calls, names, and address information for 500,000+ 
licensed radio amateurs in all countries of North America, $29.95 


05H24 Radio Handbook, 23rd Ed. by William |. Orr W6SAI 840 pages 
of everything you wanted to know about radio communication. $39.95 


02B10 Heath Nostalgia by Terry Perdue K8TP 124 page illustrated his- 
tory of the Heath Company. Includes many fond memories contributed by 
long-time Heathkit employees. $9.50 


10DF92 1993 Callbook Supplement An update to the 1992 
Intemational and American callbooks. $10.00 


12E76 Basic Electronics Prepared by the Bureau of Naval Personnel 
Covers the important aspects of applied electronics and electronics com- 
munications. $10.95 


12E41 Second Level Basic Electronics Prepared by the Bureau of 
Naval Personnel Sequel to Basic Electronics, thorough treatment of the 
more advanced levels of applied electronics. $9.95 


01D45 The Illustrated Dictionary of Electronics, 5th Ed by Rufus 
P. Turner and Stan Gibilisco An exhaustive list of abbreviations, and 
appendices packed with schematic symbols and conversion tables. $26.95 


20N091 Most-Often-Needed Radio Diagrams and Servicing 
Information, 1926-1938, Volume One compiled by M.N. Beitman An 
invaluable reference for anyone involved in Vintage Radio restoration. 
$11.95 


20N096 How To Read Schematics (4th Ed.) by Donald E. Herrington 
Written for the beginner in electronics, but it also contains information valu- 
able to the hobbyist and engineering technician. $14.95 


20N097 Radio Operator's World Atlas by Walt Stinson, WOCP This 
is a compact (5x7), detailed, and comprehensive world atlas designed to be 
a constant desk top companion for radio operators. $17.95 


20N098 Electromagnetic Man by Cyril Smith and Simon Best Health 
and hazard in the electrical environment. $29.95 


20N020 Secrets of RF Circuit Design by Joseph J. Carr Written in 
clear non-technical language, covers everything from antennas to transis- 
tors. $19.50 


20N107 Ham Stuff A comprehensive buyer's guide and directory. $19.95 


20N109 73 Magazine Index 1960-1990 A complete index to every arti- 
cle published in 73 Magazine through 1990. Book $15.00 IBM software 


(specify type) $20.00 


20N110 Product Reviews Since 1945 Contains an index to 3,400 
product reviews that have appeared in QST, CQ, HR, 73 and Radcom. 
Book $12.95 IBM Software 5.25 $10.00 


WAYNE’S PICKS 


SS8756 Warning! The Electricity Around You May Be Hazardous 
To Your Health by Ellen Sugarman An invaluable guide to the risks of 
electromagnetic fields, and steps you can take to protect yourself and your 
family. $11.00 


“We The People” Declare War! On Our Lousy Government. by 
Wayne Green A “must read” for every american taxpayer. Solutions to every 
problem facing our government today. $12.95 


ED86751 Dumbing Us Down: The Hidden Curriculum Of 
Compulsory Schooling.by John Gatto If you enjoyed “Declare War’, 
you'll enjoy this also. A Wayne Green recommended reading.9.95. 


Uncle Wayne’s Bookshelf Order Form 


You may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks for delivery. 


Shipping: All orders add $5.00 shipping. U.S. orders shipped UPS. 
(Alaska & Hawaii shipped via mail.) Airmail to Canada and all overseas orders 
i FOB Peterborough, NH. Make checks payable to “Uncle Wayne's Bookshelf.” 


Uncle Wayne’s Bookshelf 


UHF/VHF PACKET 


01P22-2 The Packet Radio Handbook (2nd Ed.) by Jonathan L. 
Mayo KR3T -...the definitive guide to amateur packet operation.-—Gwyn 
Reedy W1BEL Only $16.95 


09V11 The Basic Guide to VHF/UHF Ham Radio by Edward M. Noll 
Provides a first rate introduction to the 2.6 and 1.25 meter bands as well as 
23, 33, and 70cm. $6.50 


20N019 U.S. Repeater Mapbook by William Smith NSMOS The Guide 
for traveling radio amateurs. $9.95 


03R02 RTTY Today by Dave Ingram K4TWJ Most comprehensive RTTY 
guide ever published. $8.50 


ANTENNAS 


20N108 The Easy Wire Antenna Handbook by Dave Ingram K4TWJ. 
Gives you ail of the needed dimensions for a full range of easy to build and 
erect “sky wires.” $9.50 


01A70 Practical Antenna Handbook by Joseph J. Carr Design, build, 
modify, and install your own antennas. $22.95 


10A342 All About Verticle Antennasby William Orr Comprehensive 
coverage of amateur communications. $10.95 


10A343 All About Cubical Quad Antennasby William Or and Stuart 
Cowan “The Classic” on Quad design, theory, construction, operation. New 
feed and matching systems. New data. $11.95 


10A345 Beam Antenna Handbook by William Or and Stuart Cowan 
Everything you need to know about beam design, construction, and opera- 
tion. $11.95 


10A346 Simple, Low-Cost Wire Antennas For Radio Amateurs 
by William Orr and Stuart Cowan All New! Low-cost, multi-band antennas; in- 
expensive beams, “Invisible” antennas for hams in “tough” locations! New 
data. $11.95 


SOFTWARE 


04M54 GGTE Morse Tutor From beginner to Extra class in easy self- 
paced lessons. Code speeds from 1 to over 100 words per minute, Standard 
or Farnsworth mode. Adjustable tone frequency. Create your own drills, 
practice or actual exams. Exams conform to FCC requirements. 5 1/4” floppy 
for IBM PC, XT, AT. PS/2 or compatibles. $19.50 


04M55 Advanced Edition $29.95 


20N021 No Code Ham Radio Education Package Computer soft- 
ware package. Includes computer aided instruction software (IBM compati- 
ble), 200 page Ham Radio Handbook. $28.95 


20N022 Ham Operator Education Package Computer software con- 
tains five IBM compatible discs with all questions for all license classes, plus 
“Morse Academy” code teaching software that takes you from 0-20 wom. 
$28.95 


Lanze Code Programs—{Available on 5 1/4" disk.) Inexpensive 
complete study guide code programs for both the C64/128 Commodores and 
the IBM compatibles. Programs include updated FCC questions, multiple 
choice answers, formulas, schematic symbols, diagrams, and simulated (VE) 
sample test. 


IBM Part# Commodore Part# Price 
Novice 1BMO1 M01 $14.95 
Tech IBM02 COM02 $14.95 
General 1BM03 COM03 $14.95 
Advance IBM04 COM04 $19.95 
Extra (New Pool) IBM05 COM0S $19.95 


1BM06, COM06 IBM/Commodore Tech No Code—Lanze Code Program 
Contains all the authorized FCC questions and answers used in testing for- 
mulas, schematic symbols, diagrams, and sample test for passing the new 
Technician No Code license. $24.95 


IBM97 Amateur Radio Part 97 Rules New Edition, complete FCC 
tules. $9.00 


CODE TAPES 


73705 “Genesis” $5.95 

5 wpm—This beginning tape, takes you through the 26 letters. 10 numbers, 
and necessary punctuation, complete with practice every step of the way. 
73T06 “The Stickler” $5.95 

6+ wpm—This is the practice tape for those who survived the 5 wpm tape, 
and it’s also the tape for the Novice and Technician licenses. It is comprised 
of one solid hour of code. Characters are set at 13 wpm and spaced at 5 
wpm. 

73713 “Back Breaker” $5.95 

13+ wpm—Code groups again, at a brisk 13+ wpm so you'll be really at ease 
when you sit down in front of a steely-eyed volunteer examiner who starts 
sending you plain language code at only 13 per. 

73720 “Courageous” $5.95 

20+ wpm Congratulations! Okay, the challenge of code is what's gotten you 
this far, so don’t quit now. Go for the extra class license. We send the code 
faster than 20 per. 
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new products 


ELECTRON PROCESSING 
Electron Processing, Inc. has announced a 
unique solution to scanner damage caused by 


G4ZPY 

G4ZPY has introduced the handcrafted “3- 
in-] miniature twin-lever paddle.” Although 
the 3-in-1 is perfect for home station use, it is 
specially designed for QRP, mobile, and back- 
packing applications. 

This pocket-size paddle consists of a high- 
ly polished brass mechanism assembled with 
chrome screws and fitted with tiny oval black 
fingerpieces. This design gives the 3-in-1 the 
same feel as a full-size iambic paddle. 

As an extra feature, your call is professionally 
engraved atop the yoke’s rear plate at no ad- 
ditional cost. The 3-in-1 paddle’s lower layer 
is a rubber magnet for securing the paddle to 
a metal object or to an auto’s gearshift lever. 
Black tape and Velcro fasteners are included 
for knee-strap mobile operation. 

The U.S. introductory price is £70 (U.K.) 
including postage and insurance. Orders are 
accepted via telephone or mail, with dollar- 
to-pound conversion established in the 
exchange. For more information, contact 
G4ZPY Paddle Keys International, 41 Mill 
Dam Lane, Burscough, Ormskirk, L40 7TG 


nearby transmitters. The “SCANR SAVER” 
installs easily in the antenna line of the scan- 
ner and when it senses radio signals strong 
enough to cause damage it disconnects the 
scanner from the antenna, thus preventing dam- 
age to the scanner’s sensitive “front end” re- 
ceiver circuits. With the SCANR SAVER, am- 
ateur radio operators and others can use their 
transceivers without worry about damaging 
their scanners during transmissions. The SCANR 
SAVR can be used to protect mobile or base 
station scanners. 

The SCANR SAVR is housed in a 2-inch- 
square metal box that mounts near your scan- 
ner and connects via BNC connectors. Signals 
within the range of 15 MHz to 2000 MHz are 
detected by the sensing circuit which has an 
adjustable trip point allowing the unit to be ad- 
justed to correspond with the overload char- 
acteristics of any model scanner. 

For the price and more information, contact 
Electron Processing, Inc. P.O. Box 68 Cedar 
MI 49621; (616) 228-7020. Or circle Reader 
Service No. 201. 


England; 011 0704 894299. Please include an 
SASE and two IRCs for the brochure. In the 
U.S., brochures (only) are available from 
K4TWJ/Dave Ingram, 4941 Scenic View Drive, 
Birmingham AL 35210. Please include an 
SASE with two stamps for a reply. 


GORDON WEST WB6NOA 

Amateur radio operators wishing to upgrade 
to Advanced Class may now obtain the 173- 
page FCC license 
preparation book, writ- 
ten by well-known 
instructor Gordon 
West WB6ONOA. The 
Advanced book cov- 
ers all 507 examina- 
tion questions—each 
with four possible an- 
swers and West’s 
unique explanation 
style. 

“My new Ad- 


vanced book eliminates the need for students 
to jump back and forth between the front and 
back of other books to find the solutions and 
correct answers,” says West. 

“The Advanced book tells you exactly what 
to bring to the VE test session,” comments a 
recent graduate. “The book even contains a 
tear-out page of formulas, too—and this real- 
ly helps.” 

The price is $9.95. The Advanced Class 
FCC license preparation book is available 
through most amateur radio dealers, or mail 
order from the W5YI Group. For information 
contact Master Publishing, 2414 College Drive, 
Costa Mesa CA 92626; (800) 669-9594. Or 
circle Reader Service No. 202. 


FRONT ROW EXPERIENCE 
Imagine owning a solar-powered digital multimeter! State-of-the-art 
“polymer” lithium batteries charged by a solar cell keep this versatile 
hand-held multimeter working from two to 10 hours on a one-hour 
charge from your workbench light, indirect outdoor light or direct sun- 


light. 


The unit measures up to 20 megohms.and its features include: con- 
tinuous monitoring of battery charge, continuity beeper/diode check, 


and fuse protection in the milliamp ranges. 


The price is $95 plus $4.50 shipping and handling (only Californians 
need to include sales tax). For further information or to order, contact 
Front Row Experience, 540 Discovery Bay Blvd., Byron CA 945]4- 
9454; 1-800-524-9091. Or circle Reader Service No. 205. 
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Radio Fun 


EMARS 

EMARS has introduced two new products 
which can give you a choice in carrrying that 
new handie-talkie: the ECW-050 Belt Harness 
and the MAW-100 Chest Harness. Both of 
these harnesses are made in the USA out of 
1000 Denier Padded Cordura®, which is weath- 
erproof and is not affected by salt spray or per- 
spiration. The radio pouches on both harness- 
es are universally adjustable to fit nearly any 
size or make of portable radio. 

The ECW-050 Belt Harness holds the radio 
securely on the belt and out of the way for 
full freedom of movement. It is also useful 
for attaching the HT onto the handlebars of a 
bicycle. 


MFJ 
MFJ Enterprises, Inc. announces the fastest, 
easiest, and least expensive way yet to join 
packet action: the new MFJ-1271 TNC. If you 
have a Commodore 64/128 computer and a 
VHF hand-held or HF SSB transceiver, this is 


FBENTERPRISES 


FBenterprises announces an improved se- 
lection of repeater maps. The (5-1/2" x 8-1/2") 
2 meter maps are encased in plastic and are 
printed in full color. The bands between 220 
and 1.2 GHz are on the back. They are avail- 
able for all SO U.S. states, all Canadian provinces, 
Central American countries, and Caribbean 
islands. (California is split into Northern and 


The MAW-100 Chest Harness allows for 
hands-free listening without an earpiece. It has — 
a zippered, paddded pocket for pens, note pads, 
extra battery packs or other items, and has an — 
auxiliary microphone attachment. : 

The ECW-050 Belt Harness is $18.95 | 
and the MAW-100 Chest Harness is $29.95, — 
plus $3.50 shipping and handling. For more 
information, or to order either harness, con- — 
tact: EMARS, P.O. Box 781204, San Antonio — 
TX 78278-1204; (210) 493-7546: Or circle : 
Reader Service No. 203. <3 


the only item you will need to add! 

It works both VHF packet at 1200 baud 
and HF packet at 300 baud. This is a true 2 
high performance modem/TNE with a DCD 
circuit and an adjustable threshold control. 
It uses MFJ’s famous Digicom/64 public : 
software. 

The price is $49.95, and it comes with a — 
one-year unconditional guarantee. For more 3 
information or to order, visit an MFJ dealer or : 
contact: MFJ Enterprises, Inc., P.O. Box 494, 
Mississippi State, MS 39762; (601) 323-5869, 
FAX: (601) 323-6551, Telex: (601) 323-6551 
or order toll-free at 1-800-647-1800. Or cir- 3 
cle Reader Service No. 204. : 


Southern California, so please specify which 
part.) 

The price is $3.95 and they are sold by inl. 
order or through dealers. For information or — 
to order contact FBenterprises, 15800 NW 3 Ist’ 
Ct., Vancouver WA 98685; (206) 573-0910 
phone or FAX. Or circle Reader Service No. 
206. 


JZO RESEARCH 
The new Spectra-Com Universal Time Piece 
combines WWYV time’and frequency services 


information from the National Institute of Sci 
ence and Technology with an analog clock. It 
shows WWYV events and local or universa 
time with precision in a 12- and 24-hour for- 
mat. 
The information is displayed with quae 
accuracy (+/- 1 second) on a colorful dial. Its” 
beautifully crafted display is designed in 
distinctive red, white, blue, yellow, and 
black for ease of use. The unit uses one AA 
battery (not included) which lasts {OF more 
than a year, : 
The limited introductory price is $29. 95 plus 
$4.50 S&H (in Minnesota add 6.5% sales tax), 
For further information or to order, contact | 


A 


North, Arabia MN 55429, Or circle e: 
er Service No. 207. a 


“The FT-416 comes in black — or gray!” 


©, ”New sculpted design, built-in VOX, 
in back-lit DTMF pad, Yaesu’s | SS Rai 
pia “Straight A’s”! Wow!” 140-150 MHz TX 
i FT-816:430-450 MHz RX/TX 
“Yaesu did it again!” ¢ 41 Memories (Odd splits on 


any channel) 
e 4 1X Power Levels 
w/FNB-25 2.0, 1.5, 1.0, 0.5W 
w/FNB-27 5.0, 3.0, 1.5, 0.5W 
© CTCSS Encode/Decode 
e ATS, Automatic Tone Search 
ATT, Advanced Track Tuning 
ABS, Automatic Battery Saver 
APO, Automatic Power Off 
Direct 12V DC Input (5 Watts 
Output) 5 Watts w/FNB-27 
} Battery 
e Back-lit Keypad and Display 
'e DIMF Paging and Coded 
Squelch 
© Built-in VOX 
e Accessories: 
Compatible with most 
FT-530 and FT-415 Series 


accessories. Selected batteries 
in gray. 


During testing amateurs found this 
newest evolution in design remarkably 
unique. “You have to try it to believe it!’ 
they said. So we invite you to do just that. 
Contact your Yaesu dealer today and find 
out what true evolution in design means 
to you. 


L. Sreat design “form follows cell 
function.” Only then does breakthrough 
design evolve. Our new generation of HTs 
exemplifies this with the exciting FT-4l6. 

An industry first, a choice.oi colors 
traditional black or new-age gray, and a 
dynamic ergonomically sculpted case that 
fits your palm like a friend’s handshake are 
only the beginning. New ridged Control 
Knobs with numbered VOL insure perfect 
tuning. And, there's. a new molded PTT 
with functions so perfectly aligned they 
respond to the slightest thumb flex. 

Packed with features, the FT-4lo has 
built-in VOX, four-way scan, the largest, 
brightest DTMF key pad in its class and 
Yaesu’s famous “Straight A's”: ATS - 
Automatic Tone Search, ATT — Advanced 
Track Tuning, ABS — Automatic Battery 
Saver and APO — Automatic Power Off. 
And, Power Output up to 5 Watts. 


FT-416 choice of black or gray 
FT-816 black only 


YABKSU 


Performance without compromise.“ 


evolution 1n design. 
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ICOM continues to lead the way in communications technology 
with the first “Smart Radio.” Inside its super compact, futuristic 
body is.a micro brain that offers programming, customizing, fun 
and games never before enjoyed in amateur radio! 

The P-Series Pocket Genius actually asks you questions, deter- 
mines your abilities and provides only the features you can handle. 


It is the perfect answer for making amateur radio simple and fun 9 ee 
for new hams — yet in the hands of an experienced user, will ie 
prove to be the most advanced, full featured handheld in history! eC Or ® S Bees 


ICOM has been listening to your suggestions and has responded 


witha handheld featuring everything you've ever wanted,..and more: 


100 Memories - more than any other handheld. 16 Autodial = ie 
Memories - one touch of a button makes your call. Illuminated Pee 
Keypad and Display allows nightime use. Large Display is a 
easier to read. DC Socket for charging at home. Optional DITMF peti 
Pager lets anyone call your handheld with a 3-digit code. Memory peers) 
Skip and Mask allows you to customize memories to be scanned. pacers 
ICOM’s P-Series Handhelds are available in. three bands: ee 
P2AT 2 Meters, P3AT 220MHz, P4AT 440MHz. ° . eee 


will appreciate the many easy-to-use features, small size and _ 
exciting question-and-answer games. They will have fun learning 


i i Z ICOM America, Inc., 2380-146th Ave. NE, Bellevue, Washington 98004 
and advanee oe oe et Customer Service Hotline (206) 454-7619 2 
Genius. nd with autodia a All stated specifications are subject to change without notice or obligation. 
memories, they can have “O]] AN ee ea exceed FCC regulations limiting spurious 


emergency access at the touch 
of one button! 


Be one of the first . 
to experience amateur ay 
communications of the eg 
21st century! $e 


simply the Best® 
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